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INTRODUCTORY  NOTICE. 


The  Committee  of  the  Madras  Literary  Society  having  resolred 
on  commencing  the  re-publication  of  the  "  Madras  Journal  of  Lite- 
rature and  Science,"  desire  briefly  to  point  out  what  have  been  the 
general  scope  and  objects  of  this  work. 

The  Journal  had  up  to  the  cessation  of  its  publication  served  as 
a  repertory  for  all  matters  of  local  interest,  whether  literary  or  sci- 
entific, connected  with  the  History,  Geography,  Antiquities,  Lite- 
rature, Ethnology,  Natural  History,  and  Meteorology  of  Southern 
India.  A  reference  to  the  numbers  of  this  Journal  will  show  how 
considerable  an  amount  of  useful  and  valuable  information  has  thus 
been  collected  and  preserved. 

Many  observations  must  frequently  occur  to  persons  attached  to 
Science,  worthy  of  notice  and  interesting  to  the  public,  which  are 
often  withheld  from  an  undue  diffidence  as  to  their  being  worthy  of 
formal  communication  to  the  Literary  Society. 

Such  Notices  will  be  received  with  pleasure,  and  after  submis- 
sion to  the  Committee  of  Papers  may  find  an  appropriate  record  in 
the  Society's  Journal. 

Narratives  of  Journeys  undertaken  with  Scientific  views  or  even 
visits  to  new  or  little  known  places  will  be  received  with  interest 
and  any  observation  as  to  the  Local  Fauna  or  Flora  of  particular 
Districts  will  be  highly  valued. 

The  want  of  some  such  means  of  imparting  to  the  public  valu- 
able discoveries  in  all  such  subjects  has  been  very  generally  felt ; 
but  a  work  of  this  description  must  depend  mainly  on  public  sup- 
port and  this  it  is  not  unreasonable  to  expect  that  the  pen  as  well 
as  the  purse  of  the  Community  at  large  will  furnish. 

In  inviting,  therefore.  Contributions  as  well  as  Subscriptions  to 
the  Journal  on  its  re-publication  the  Committee  trust  that  their  ap- 
peal will  be  readily  responded  to. 
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I.  Description  and  plan  of  the  Natron  Lake  of  Loonar,  with 
an  analysis  of  the  Salt.  By  Georgb  Smith^  m.  p.^  Mesi- 
dency  Surgeon,  Hyderabad. 

[The  following  interesting  deioription  of  the  Loonar  Lake  of  Berar  wu  com- 
monicated  by  Dr.  Smith  to  the  Committee  for  the  Madras  Exhibition  for  1857, 
and  placed  by  them  at  the  diipoeal  of  the  Madras  Literary  Society,  for  iosertioa 
in  thtir  Jonroal.] 

In  the  Circar   of  Meinker  Soubah   of  Berar,  about  45  miles 
DeteriptionofthsLake    N.  W.  of  Hingolie  in  Lat.  20o  N.,  lies  the 

^-^        ^^'  carious  Natron  Lake  of  Loonar.    It  is  situat- 

ed at  the  bottom  of  a  crateriform  depression,  which  forms  a  sin- 
gular and  unexpected  interruption  to  the  general  gentle  undula- 
tory  character  of  the  district  The  Lake  is  510  feet  below  the 
level  of  the  surrounding  ground* — has  a  rounded  outline  and  is 
about  3  miles  in  circumference.  The  sharp  edge  of  the  great  ex- 
cavation is  about  5  miles  round  and  the  inner  surface  of  the  bowl 
rises  abruptly  at  an  angle  of  from  75®  to  SO^.  The  surface  of  this 
sharp  slope  is  covered  with  luxuriant  vegetation,  in  the  shape  of 
treesf  and  thick,  vigorous  underwood,  tenanted  by  the  tiger,  hog, 
panther,  deer  and  peacock.     Between  the  sloping  bottom  of  the 

*  As  calenlated  in  January  last  by  the  aneroid,  which  daring  the  descent  ft»m 
the  brim  of  the  crater  to  the  level  of  the  lake  rose  6-lOths  of  an  inch,  nearly  610 
fest 

t  For  list—vidf  Appendix  No.  4  extracted  from  Surgtoa  Bradley's  Mtmoir. 
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abrupt  dip  and  edge  of  the  still  green  lake,  the  ground  especially 
to  the  N.  and  N.  E.,  is  under  cultivation,  and  the  luxuriance  of  the 
crops  shews  the  excellence  of  the  soil  and  the  abundance  of  the 
irrigation.  Water  is  supplied  freely  from  springs  of  sweet,  soft 
water,  close  to  the  edge  of  the  lake,  and  near  the  surface  of  the 
ground  as  well  as  from  the  streams,  which  in  the  rainy  reason, 
come  from  the  surrounding  water  shed,  and  which  have  left  their 
vertical  trace  upon  the  walls  of  the  crateriform  hollow.  Here 
and  there,  in  the  thick  recesses  of  the  wood,  are  observed  small 
deserted  and  ruined  Hindoo  temples,  built  of  the  common  compact 
Trap  of  the  district.  Many  years  ago,  an  officer,  upon  entering  one  of 
them,  was  seized  and  seriously  injured  by  a  tiger.  The  lake,  a 
still  sheet  of  water,  emitting  an  intolerable  stench  of  sulphuretted 
hydrogen  (especially  during  the  heat  of  the  day,  when  the  gas 
rises  in  millions  of  bubbles  to  the  surface  of  the  water),  has  a 
bright  green  color  owing  to  the  abundance  of  confervas  on  portions 
of  its  surface,  especially  near  the  edges.  The  mud  close  to  the 
margin  of  the  lake,  is  thick,  black,  salt  and  tenacious,  from  the 
mixture  of  regur,  salt  and  alum — when  dry,  fan  shaped,  black, 
glassy  crystals  of  carbonate  of  soda  are  seen.  The  lake  has  evi- 
dently lately  extended  its  bounds  a  good  deal,  as  proved  by  this, 
that  numerous  dead  trees  are  standing  within  its  margin  (for  every 
tree  touched  by  the  lake  dies)  and  also  by  the  fact,  that  a  bowrie  of 
sweet  water,  protected  by  a  low  wall  is  now  completely  surround- 
ed by  the  water  of  the  lake.  Reptiles,  fish,  and  insects  are  never 
found  in  the  lake,  but  flocks  of  teal  and  duck  dot  its  surface.  The 
water  has  a  salt  and  nauseous  taste,  and  its  emanations  are  said 
to  give  rise  to  fevers  of  intermittent  and  remittent  types. 

At  two  points,  near  the  centre  of  the  lake,  distant  from  each 
other  about  |  a  mile  (judging  by  sight)  are  two  saline  springs 
which  have  never  been  known  even  in  seasons  of  extreme  drought, 
to  become  dry.  It  is  supposed  that  the  muriate  of  soda  from  this 
source,  coming  in  contact  with  the  carbonate  of  lime  found  abun- 
dantly in  the  other  springs  of  the  lake,  and  in  the  surrounding 
rocks  whence  it  is  washed  down  by  the  feeders  of  the  lake,  causes 
the  deposition  of  the  carbonate  of  soda  or  natron  salt,  in  a  state  of 
greater  or  less  purity.    The  purest  varieties,  containing  upwards 
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of  50  per  cent  of  the  neutral  carbonate,  being  found  close  to  the 
saline  springs  themselves— whence  it  is  raised  by  diving.  The 
depth  of  the  lake  near  the  springs,  varies  from  5  or  6  feet  in  the 
hot  months,  to  12  or  14  during  the  rains. 

There  are  six  principal  varieties  of  salt  to  which  the  natives 

_      .  ^.       ,^  ,^  give  the  following  names:— 1  dulla,  2  nim- 

Detenption  of  Salt. 

uck  dulla,  3  khuppul,  4  puppree,  5  bhoos- 

kee  and  6  madkhar.  Dulla  and  nimuck  dulla  are  used  for  dyeing 
Bilks,  fixing  colors,  and  as  medicine,  and  in  the  manufacture  of 
bangles.*  Of  khuppul,  there  are  two  kinds,  one  of  greater  va- 
lue than  the  other;  this  salt  is  used  in  fixing  the  red  dyes  of 
cloths.  Puppree  is  used  in  the  manufacture  of  bangles,  in  the 
baking  of  a  cake  called  papur — and  by  the  native  hukeems  as  an 
anti-acid  in  dyspepsia.  There  is  also  an  inferior  description  of 
puppree.  Bhooskee  is  a  white  saline  salt,  left  as  a  deposit  on  the 
margin  of  the  lake,  and  is  principally  used  in  the  manufacture  of 
soap.  Madkhar  is  an  inferior  kind  of  bhooskee,  used  by  Dhobics 
in  bleaching  clothes.  The  purest  salt  is  found  close  to  the  saline 
springs,  and  the  other  salts  in  their  order,  as  entered  above,  are 
found  on  receding  from  that  point  towards  the  margin  of  the  lake. 

The  salt  is  raised  by  divers  who  proceed  towards  the  centre 
of  the  lake,  in  canoes  (recently  introduced  by 
^^^d^^ll'"^*'  ^^J°'  Johnstonf)  formed  of  single  pieces  of 
light  wood,  from  14  to  16  feet  long  and  2| 
broad.  The  divers  remain  under  water  several  seconds,  and  come 
up  with  their  hands  full  of  salt.  When  the  lake  was  very  shallow  in 
1836,  the  salt  was  scooped  up  by  the  iron  pans  or  towas,  on  which 
natives  bake  their  bread — no  dredging  instruments  are  used.  The 
process  of  raising  the  salt  is  rude,  tedious  and  insufficient.  The 
salt  thus  raised  is  much  prized,  and  finds  a  ready  sale  in  both 
Berars,  in  Nagporc,  Candeish  and  Poonah.     It  is  purchased  at  tie 

*  There  tre  two  manufactories  near  the  lake.  When  these  are  in  full  operation, 
bangles  are  manufactured  in  large  quantities,  each  man  being  able  to  minufacture 
from  6  to  700  daily.  The  eye-sight  of  these  men  fails  soon,  owing  to  the  entire 
want  of  protection  from  the  glare  of  the  glass  furnaces.  Crystallised  Quartz  is  abun- 
dant 

t  For  much  of  my  information,  I  am  indebted  to  the  kindoeis  of  Msjor  John- 
ston, Deputy  CommissioQcr  of  Southern  Berar. 
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lake  by  dealers,  who  carry  it  to  considerable  distances  in  bamboo 
baskets,  and  retail  it. 

The  lake  has  not  been  worked  regularly  since  1836,  twenty 
years  ago.  A  detailed  statement*  of  the  re- 
"sUrXrad?*  ^^""^  *^^  *^®^  obtained,  is  appended  for  the  in- 
formation of  the  General  Committee.  From 
this  carefully  prepared  table,  it  will  be  seen,  that  2,136  candies  of 
the  several  kinds  of  salt  were  raised,  each  candy  being  equal  to 
240  seers.  The  aggregate  value  of  the  whole  being  Rups.  60,081, 
of  which  sum,  the  QoYernment  (Native)  share  amounted  nominally 
to  45,000.  Since  then.  Major  Johnston  informs  me,  the  lake  has 
not  been  worked,  and  the  salts  are  consequently  in  great  demand, 
so  much  so,  that  inferior  substitutes  for  the  salts,  supposed  to  be 
obtained  from  vegetable  productsf  are  procured  from  Bombay  and 
sold  in  both  Berars.  Last  year  (1855)  Major  Johnston,  as  an  ex- 
periment,}  rabed  from  the  lake  35  candies  of  the  several  descrip- 
tions of  salt,  the  value  of  which  amounted  to  Hyderabad  Rupees 
1,461.4,  the  expense  of  raising,  &c.  to  Rupees  522-9-9  leaving 
a  profit  to  Government  of  Rupees  938-10-3  equal  to  about 
Rupees  26  per  candy. 

The  suggestions  which  have  been  proposed  for  increasing  the 
SuMeitioni  under  con-     productiveness  and  revenue  of  the  lake,  and 

iiderationfor  enhanc-    ^hich  are  at  present  under  consideration  may 
mg  the   revenue  of  '^  ^ 

the  Lake.  be  stated  briefly  to  consist  of — 

1.-— Contrivances  for  preventing  the  flushing  of  the  lake  with 
water,  supplied  by  the  main-feeder,  and  by  the  several 
streams  from  the  surrounding  water  shed — such  as  bunds 
and  channels. 

2. — Means  for  raising  the  salt  with  facility,  and  in  due  quanti- 
ty— such  as  dredging  machines. 

3.— Means  for  procuring  the  salts  in  greater  purity — such  as 
evaporating  pans. 

4. — Means  for  protecting  and  preserving  the  salt  raised — such 

as  sheds,  store-rooms,  &c.,  with  careful  supervision  by 

trustworthy  Government  officials. 

*  Vide  Appendix  No  1. 

t  Impure  cmrbonatea  of  potiii  from  burnt  wood  probably. 

^  Vide  Appendix  No.  2. 
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In  an  able  statistical  memoir  of  the  Circar  of  Meikher,  drawn 

Rtmmrks  on  the  Geo-  ^P  ^^  ^^'8®^^  ^''^^^^^  ^^  ^^®  Contingent, 
loity  of  the  Loonar  then  on  special  duty,  the  opinion  is  re-ad- 
vanced and  supported  by  Geological  facts, 
that  this  singular  and  wild  looking  excavation,  is  the  crater  of  an 
extinct  volcano.  On  this  point,  however,  there  exists  amongst 
Geologists,  I  believe,  some  difference  of  opinion,  so  that  the  ques- 
tion maybe  regarded  as  still  "  subjudice.''  A  jagged  and  pic- 
turesque rent  exists  in  the  N.  £.  wall  of  the  supposed  crater,  down 
which  runs  the  little  stream  which  passes  through  a  stone  channel 
called  the  cow's  mouth,  forming  part  of  a  Hindoo  temple,  which  is 
perched  romantically  upon  a  spot  near  the  top  of  the  ravine.  Since 
the  destruction  of  a  weir  too,  during  the  rains,  a  large  and  deep 
nullah  is  filled  with  water  which  rushes  down  the  ravine.  The 
Water  as  it  passes  over  the  almost  vertical  face  of  a  Trap  wall  depo- 
sits travertin  in  considerable  quantity.  1  hrough  this  great  rent, 
the  lava  current  is  supposed  by  Surgeon  Bradley  to  have  found 
an  exit,  whence  he  supposed  it  to  have  spread  over  the  surround- 
ing country.  Whilst  descending  the  ravine,  the  rough  natural  sec- 
tion thus  exposed,  shows  Trap  rocks  of  various  kinds,  vesicular, 
compact  and  amygdaloid al.  Masses  also  of  ferruginous  trap,  wea- 
thering red,  are  seen  with  seams  of  chalk,  reddish  ochre,  clay  and 
disintegrated  trap  having  all  more  or  less  of  a  stratiform  aspect. 
During  the  Resident's  recent  tour  to  Hingolee,  Loonar,  Mominadad, 
Oodygheer  and  Beder  back  to  Hyderabad,  the  whole  route  with 
the  exception  of  the  syenite  and  green  stone  near  Hyderabad,  and 
the  laterite  plateau  of  Beder  lay  over  an  uninteresting  country  of 
Trap  to  the  entire  exclusion  of  rock  of  greater  Geological  and 
Paleontological  character.  In  many  places,  the  Trap  bears  features 
precisely  similar  to  those  observed  in  the  walls  and  rent  of  the 
Natron  Lake ;  at  times,  the  Trap  was  in  solid  blocks  with  vertical 
seams  and  irregular  horizontal  rents-— often  seen  in  bowries— 
again,  it  was  amygdaloidal  the  nodules  being  imbedded  in  concen- 
tric laminae  of  disintegrated  trap  and  argillaceous  shale,  the  beds 
being  laid  over  chalk,argillaceous  schists,marls,red  ochre  and  green 
earth^^gain,  it  appeared  in  rude,  but  distinct  strata,  almost  as 
regular  as  the  layers  of  stones  in  a  wall — again,  it  appeaiedi  d\&ox« 
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ganized  with  seams,  thick  or  thin,  of  chlorite,  calcspar,  quartz  and 
calcedony,  in  contact  with  marl — again,  it  was  seen  in  vertical  shells 
containing  triangular  fragments  easily  separahle — again,  as  vesicu- 
lar,trap  cavities  heing  some  times  distant  and  empty,at  others  close 
and  filled  with  adventitious  minerals — again,  it  was  solid,  compact, 
and  of  a  leaden  hlack  hue — again,  it  was  reddish  and  ferruginous, 
— again, where  it  underlies  the  laterite,  it  was  co-mingled  with  that 
deposit,  and  where  it  slopes  over  the  syenite,  boulders  of  that  rock 
were  imbedded  in  its  mass— these  the  Committee  should  be  inform- 
ed, are  merely  the  personal  remarks  of  an  inexperienced  Geolo- 
gist. The  same  appearances  with  a  few  exceptions  were  observed 
at  Loonar  and  in  its  neighbourhood.  It  appears  to  me,  as  if  the 
rocks  constituting  the  supposed  crater  were  too  compact,  to  have 
issued  from  a  sub-aerial  volcano,  though  it  is  more  than  probable 
that  this  was  one  of  the  vents  of  the  great  eruption  of  the  Trap  of 
the  Deccan,  which  was  at  first  effused,  it  is  supposed,  under  the 
pressure  of  water. 

The  points,  to  which  the  attention  of  the  General  Committee 
is  respectfully  solicited  in  this  reference,  are  the  following  : — 

a. — ^What  is  the  exact  chemical  composition  of  the  several 

salts? 
6. — What  is  their  commercial  value,  as  now  sent? 
c. — Are  the  suggestions  alluded  to   as  under  consideration, 

correct  in  their  general  principles  ?  and 
d. — Can  the  salts  at  Loonar  be  profitably  separated  from  each 

other,  and  if  so,  by  what  process  or  processes  ? 
. — The  following  specimens  are  forwarded  for  examination — 
1.— DuUa. 
2.— Nimuck  DuUa. 
3. — Khuppul. 
4. — Puppree. 
5. — Madkhar. 
6.  — Bhooskee. 
7. — Travertin. 

8. — Quartz  used  in  glass-making. 
9. — Glass  prepared  for  the  manufacture  of  bangles. 
10.— 3  Bottles  of  water. 
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[Farther  eommunicttion  from  Dr.  Smith,  accompanied  by  a  plan  and  section 
of  the  Lake.] 

In  the  plan  now  submitted » the  crateriform  shape  of  the  hollow 
is  well  seen,  and  if  the  opinion  of  some  Geologists  be  correct, 
namely,  that  this  hollow  is  the  crater  of  an  extinct  volcano,  the  in- 
terest felt  in  it  must  be  deepened  by  the  fact,  that,  in  all  probabi- 
hty  it  is  the  only  one  in  southern  India. 

The  action,  however,  even  of  a  large  crater  like  this  must  have 
been  comparatively  limited,  other  vents  and  fissures,  which  have 
left  no  permanent  mark  of  their  existence  must  have  given  exit 
to  those  vast  sheeted  masses  of  porous  and  solid  rocks  consti- 
tuting the  trappean  plateau  of  the  Deccan.  This  plateau  over 
lying  primary  and  secondary  rocks  to  depths  varying  from  a  few 
feet  to  300  probably,  covered  with  a  rich  mantle  of  inexhaustible 
black  soil,  and  capped  here  and  there  along  its  eastern  indented 
edge  with  laterite  patches,  extends  from  17^  to  27^  N.  L.  and  from 
720  30'  to  790  E.  L. 

It  may  be  interesting  to  remark,  that  at  the  South  East  angle 
of  the  plateau,  the  existence  of  numerous  hot  springs  seems  to  in- 
dicate the  persistence  of  igneous  action.  Taking  Loonar  as  a  cen- 
tre, and  with  a  radius  of  150  or  200  miles,  the  quarter  circle  ex- 
tending from  the  North  East  to  the  South  East,  will  be  found  to 
include  (a)  the  tepid  spring  of  Beder,  rising  from  the  base  of  a 
laterite  cliff;  (b)  the  hot  springs  at  Kair  on  the  Pain  Ounga  (87^ 
Bradley)  and  (c)  the  hot  springs  near  Labbundee  (102o  Bradley) 
lying  in  a  North  Easterly  direction. 
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APPENDIX  No.  1. 
Statsxbnt  of  Sali  Extracted  from  Loonar  Lake  from 
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4U9  1252  or  A.  D.  1836.1837,  under  the  Nizam's  Government, 
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APPENDIX  No.  3. 

Analysis  of  Dulla  Salt  by  Mb.  Reynolds,  an  Analytical 

Chemist  of  Clafham. 

Extracted  from  Surgeon  Bbadley's  Memoir-^page  62. 

Bulla. 

Soda 32.8  \ 

f  g»r 

Carbonic  Acid  . .  •  •  34.2  ) 

Water 31. 

Chloride  of  Sodium    2. 
Alumia,  a  trace. 

100. 
$7  of  tbe  Sesqui-Carbonate-^equiyalent  to  56  per  cent,  of  the 
Neutral  Carbonate  of  Soda. 

Khuppul. 
Less  soluble  than  Dulla — the  equivalent  of  52  per  cent,  of  Neu- 
tral Carbonate  being  present. 

Lake  water* 
Specific  gravity  1,069  (Bradley)  Analysis  of  the  Lake  water 
(Malcolmson.) 

In  1,000  grains. 

Chloride  of  Sodium 29.  grains 

Sesqui  Carb  :  of  Soda 4.2 

Sulphate  of  Soda 0.1 

Potass,  a  trace. 

Specific  gravity. 

1 .  of  water  from  the  Cow*s  mouth 1,000  \ 

2.  from  Loonar  Lake , 1,060  >at  85o  F. 

3.  from  Bowrie  of  Sweet  water  in  the  Lake.. . .  1,000  j 


APPENDIX  No.  4. 
Treee  found  in  the  crater  of  Loonar  {authority  Surgeon  Bradley.) 
1.  Sterculia  urens.  |  6.  Tamarindus  Indica. 


2.  Boswellia  serrata. 

3.  Grislea  tomentosa. 

4.  Cochlospermum  gossypium. 

5.  Borassus  flabclliformis. 


7.  Mangifcra  Indica. 

8.  Anona  reticulata. 

9.  Anona  squamosa, 
10.  Michelia  Rhcedii. 
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11.  Conocarpus  latifolia. 

12.  Lagerstroemia  parviflora. 

13.  Melia  Azadirachta. 

14.  Butea  frondosa. 

15.  Dalbergia. 

16.  Cathartocarpaa  Fistula. 

17.  Baubinia  tomentosa. 

18.  Prosopis  spicigera. 

19.  Acacia  Smithiana. 

20.  Mimosa. 

21.  Poinciana  pulcherrima. 

22.  Buchanania  latifolia. 

23.  Feronia  Elephantmn. 

24.  Grewia  ulmifolia. 


25.  Helicteres  Isora. 

26.  Capparis  horrida. 

27.  Combretum  acuminatum. 

28.  Clematis  Gouriana. 

29.  Flacourtia  sepiaria. 

30.  Celastros  montana. 

31.  Zizjpbos  (3  Tar.) 

32.  Abrus  precatorius. 

33.  Ficus  Indica. 

34.  religiosa. 

36.  —  glomerata. 

36.  Clerodendron  pblomoides. 

37.  Dodoncea  Burmanniana. 

38.  Tectona  grandis. 


Report  an  the  Chemical  Examination  of  several  specimens  of 
Salt  from  the  Loonar  Lake  in  the  Deccan,  by  J.  E.  Mayer^ 
Professor  of  Chemistry,  Madras. 

Qualitative  Examination  of  Salt  No.  1  '<  Dulla." 
A  portion,  not  weigbed,  treated  by  dilute  sulpburic  acid  gave  off 
a  very  large  quantity  of  carbonic  acid,  leaving  a  notable  portion  of 
impurities  undissolved,  consisting  of  dirt,  eartb  and  some  organic 
matters ;  these  were  separated  by  filtration.  A  portion  of  the  fil* 
trate  ascertained  to  be  acid,  v^as  then  treated  by  solution  of  nitrate 
of  silver,  a  copious  white  precipitate  was  deposited,  showing  the 
presence  of  chlorine.  A  second  portion  of  the  filtered  solution 
was  neutralized  by  solution  of  ammonia,  iron  and  alumina  were 
thrown  down  in  small  quantity  :  the  precipitate  was  separated  by 
filtration  ;  to  the  filtrate,  solution^ of  oxalate  of  ammonia  was  add- 
ed, white  precipitate  took  place ;  this  was  separated  by  filtration, 
and  to  the  filtered  solution,  phosphate  of  soda  was  added,  a  small 
crystalline  precipitate  occurred. 

A  fresh  portion  of  salt  taken  and  tested  by  the  blow  pipe  for 
the  presence  of  soda,  gave  the  characteristic  flame  ;  the  only  base 
that  could  be  left  being  potash,  it  was  passed  over  (as  if  present  it 
could  only  be  in  small  quantity)  till  the  quantitative  examination 
was  carried  out. 
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A  fresh  portion  of  salt  was  dissolved,  and  treated  by  a  little  ni- 
tric acid ;  after  effervescence  and  filtration,  solution  of  nitrate  of 
baryta  was  added— no  reaction — absent  sulphuric  acid.  Phosphoric 
acid  being  evidently  in  small  quantity,  if  present  at  all,  was  not 
looked  for.  The  preliminary  examination  of  each  sample  of  salt 
was  conducted  in  a  similar  manner. 

Quided  by  the  qualitative  examination  above  shown,  the  quan- 
titative determinations  were  carried  out.  The  usual  methods 
adopted  by  chemists  were  employed  throughout  in  these  determi- 
nations. To  ascertain  the  constitution  of  the  salt,  some  special 
experiments  were  required.  Frezenius  and  Will's  method  for  the 
determination  of  the  carbonic  acid  was  made  use  of,  to  ascertain 
whether  it  was  really  a  sesquicarbonate  with  the  formula  2  NaO, 
3  C0«  like  the  natural  compounds  of  soda  and  carbonic  acid  in 
Africa,  or  whether  it  had  the  more  ordinary  formula  of  the  neutral 
or  bicarbonate.  These  experiments  showed  in  the  case  of  the 
**  DuUa"  salt,  that  there  is  a  mixture  of  carbonate  and  sesquicar- 
bonate, in  the  proportion  ef  54  per  cent,  of  the  neutral  carbonate 
and  80  per  cent,  of  the  sesquicarbonate  ;  but  in  the  others,  a  neu- 
tral constitution  was  found  to  exist,  as  exhibited  by  the  formula 
NaO,  CO,.  The  point  of  interest  connected  with  the  constitution 
of  the  DuUa  salt  is  purely  a  scientific  one,  since  natural  sesquicar- 
bonates  are  very  rare,  having  hitherto  been  found  only  in  Fezzan 
in  Africa,  in  the  soda  lakes  of  Hungary,  and  in  Venezuela,  South 
America ;  to  this  list  we  may  now  however  add  the  Loonar  lake  in 
the  Nizam's  country.  An  artificial  sesquicarbonate  can  only  be 
obtained  with  difficulty,  and  under  certain  conditions  involving  a 
very  careful  employment  of  temperature. 

The  following  is  a  statement  of  the  composition  of  the  several 
specimens  of  salts  from  the  Loonar  lake,  calculated  on  100  parts. 

No.  L     "  Dulla." 

"^  88-82 ;  equal  to  77*80  of  neu- 
tral  carbonate  consisting  of^> 
81*48  of  carbonic  acid 
45*82  of  soda. 


Carbonic  acid 88*00 

Soda 45-82 

neutral  carbonate  an 
hydrous 


>      45*82 
I      77*80 
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Chlorides  of  sodium  and 
calceum 0*61 

Insoluble  matter,  trace  of 
iroD,  alumina,  and  or- 
ganic matter 2  00 

Water 13-57 


100  00 

No.  2.    "  Nimuck  Dulla." 

Nearly  pure  common  salt,  containing  92*88  per  cent,  of  chloride 
of  sodium. 

No.  3.     "  Khuppul." 

72*58 ;  equal  to  68*47  of  neu. 
tral  carbonate  consisting  of — 
27*89  of  carbonic  acid 
40*58  of  soda. 


Carbonic  acid 320 

Soda 40-58 


Chloride  of  sodium 0*53 

Water 2509 

Insoluble  matter 1  -80 


J      68*47  of  carbonate  of  soda. 


100*90 


No.  4.     "  Puppree." 

"^  72-46  ;  equal  to  71-1  of  neutral 
carbonate  consisting  of — 
29*    of  CO, 


Carbonic  acid. «..  ••...•    2900 

Soda 43-46  ^     421  of  soda. 


Chloride  of  sodium .....  0*40 
Insoluble  matter.  •••«...  0*80 
Water 26*34 


J      71*  1  of  neutral  carbonate. 


100-00 
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No.  5.    "  Madkhar." 

Neutral  carbonate  of  soda   270    (  Carbonic  acid ,.  1 1 

ISoda 16 

27 

Insoluble  matter,  consist- 
ing of  clay,  sand,  &c...  30*4 

Water 16-4 

^  Common  salt 25*4  Mean  of  2  experiments. 


99-2 
No.  6.    "  Bhooskee." 


Neutral  carbonate  of  soda  260    (  Carbonic  acid. .  10-6 

(Soda 15-4 


260 


Insoluble  matter,  consist- 
ing  of  sand,  clay,  &c. .    580 

Water 15-4 

Soluble  impurities,  chlo- 
ride of  sodium  chiefly..     2*6 

100- 
No.  7.    "  Travertin." 

Carbonate  of  lime 78-00 

Do.  of  magnesia..  4*68 
Insoluble  matter,  oxide  of 

iron,  &c 900 

Chloride  of  sodium 2*60 

Water 3-80 

97-98 
•  The  common'ult  in  the  lample  if  not  unifonn  in  quantity. 
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which  I  am  but  partially  informed ;  these  will  chiefly  embrace  Ist, 
the  present  quantity  available  for  the  maiket :  2nd,  constancy  of 
the  supply :  3rd,  local  demands  for  the  salts,  which  can  only  be 
known  to  those  residing  near  the  lake :  4th,  means  of  transit, 
should  a  demand  exist  or  arise  elsewhere  :  5th,  the  small  probabili- 
ty of  bringing  any  natural  carbonate  from  a  distance  to  compete  in 
Europe,  with  the  carbonate  of  soda  made  from  common  salt  by 
Leblanc's  process  :  6th,  the  want  of  any  extensive  Indian  manu- 
factories of  glass  or  soap,  for  which  in  Europe  alkaline  carbonates 
are  principally  employed. 

The  foregoing  observations  apply  more  or  less  strongly  to  all  the 
samples  containing  carbonate  of  soda.  The  sample  No.  2,  which 
is  essentially  a  pure  rock  salt,  deserves  more  consideration,  aa  it 
might,  supposing  it  to  exist  in  quantity,  be  turned  to  account  aa  a 
source  of  revenue ;  there  being  always,  from  the  large  consumption 
and  high  price  of  the  article,  a  rendy  market  for  good  common  salt 
in  India.  Sample  No.  7  is  worth  a  trial  for  building  purposes, 
provided  that  the  common  salt  present  could  be  eliminated  by 
washing. 

The  purification  of  the  salts  Nos.  1,  3  and  4  is  easily  eiffected  by 
simple  solution  in  hot  soft  drinking  wuter,  decanting  or  syphoning 
off  the  supernatant  clear  fluid  to  separate  insoluble  impurities,  and 
evaporating  in  cast  iron  or  sheet  iron  pans  by  means  of  furnace 
heat.  As  to  whether  the  purification  would  prove  profitable  or  not 
will  depend  on  the  expense  incurred  for  fuel  and  cooly  hire,  and 
the  price  of  the  evaporating  pans,  together  with  that  of  the  purified 
article ;  the  latter  is  a  main  point  to  be  considered,  and  cannot  be 
seen  before  hand. 

No.  2  requires  little  or  no  purification. 

No,  5  might  be  purified  in  the  same  manner  as  Nos.  1,  8  and  4. 
There  will  exist  in  solution,  a  mixture  of  common  salt  and  carbo- 
nate of  soda,  the  former  averaging  about  25  per  cent. ;  by  concen- 
tration of  the  solution,  (which  should  also  be  effected  in  iron  pans), 
the  common  salt,  from  its  less  solubility  compared  with  the  carbo- 
nate of  soda,  and  its  equal  solubility  in  both  hot  and  cold  water. 
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other  people,  while  another  part  is  devoted  to  a  description  of  the 
provisions  to  be  observed  in  suits  for  recovery  of  debts  and  such 
actionable  matters,  all  of  which  are  enumerated  with  the  most 
punctilious  nicety. 

In  a  chapter*  on  Judicature  and  on  Law,  Private  and  Criminal,  it 
is  ordered,  that  '*  a  false  witness  speaking  falsely  through  covetous- 
ness  shall  be  fined  a  100  panas^  through  distraction  of  mind  250." 

Such  examples  may  be  multiplied  ad  libitum  through  the  12  books 
of  the  Institutes  :  when  we  have  these  illustrations  so  to  speak, 
depicting  the  highly  civilized  and  social  position  of  the  Hindoos 
certainly  3,000  years  ago,  to  hope  for  any  trustworthy  accounts  of 
what  may  have  taken  place  anterior  to  that  period  respecting  even 
so  obvious  and  familiar  a  topic  as  money  would  be  vain. 

One  thing  is  certain,  a  verj  advanced  state  of  civilization  obtain- 
ed among  Hindoos  in  very  ancient  times,  certainly  before  Troy 
was  besieged,  probably  when  llieseus  reigned  in  Athens,  or  when 
Abraham  visited  Egypt,  and  the  further  into  antiquity  the  thread 
of  their  history  extends,  we  are  less  likely  to  find  any  trusty  infor- 
mation of  their  adoption  of  a  circulating  medium  and  the  surround- 
ing causes  that  led  to  it. 

All  that  can  now  confidently  be  asserted  is,  that  the  precious 
metals  were  anciently  found  in  India  in  great  abundance,  and  that 
when  in  the  course  of  nature  the  want  of  a  currency  made  itself 
felt,  a  wide  choice  of  qualified  substances  was  available. 

Without  drawing  at  present  upon  the  earlier  accounts  which 
pretty  generally  hold  India  to  be  the  fountain  of  everything  pre- 
cious,  there  are  to  be  found  in  more  modem  times  numerous  allu- 
sions in  the  manifold  histories  of  India  to  the  existence  of  its  riches, 
and  to  mines  of  precious  ores  and  stones. 

Abul  Fazl  (Akbar's  Prime  Minister)  in  the  Ayeen  II,  p.  4 7  speaks 
of  the  iron  mines  of  Gwalior,  of  the  profitable  and  rich  copper  works 
of  Beerat  and  of  a  silver  mine  not  worth  mentioning, 

•  Ch.  TiU.  ptra  120. 
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In  a  supplement  to  a  voyage  to  the  East  Indies,  written  by 
Monsieur  Dillon  in  1698,  an  aecount  is  given  of  the  wealth  of  the 
Great  Mogul,  and  that  "  he  wore  upon  his  arm  a  diamond  of  ines- 
'<  timable  value  being  as  big  as  a  puUef  s  egg.  This  diamond  was 
"  stolen  out  of  the  diamond  mines  belonging  to  the  king  of  Bisna- 
'*  gar,  betwixt  Tonquin  and  Pegu,  where  every  day  are  20,000  men 
"  at  work.  The  king  reserves  all  the  best  diamonds  for  his  own 
**  use,  which  are  not  to  be  sold.  The  best  of  those  we  have  in 
«« Europe  being  only  looked  upon  as  inconsiderable,  are  sold  to  the 
"  European  merchants.'' 

Heyne  also  in  his  "  Tracts  on  India"  has  described  his  visit  in 

1795  to  the  diamond  mines  in  EUore,  and  various  parts  of  the 

Ceded  Districts — and  we  all  know  Pope's  account  of  Qovemor 

Pitt  and  the  Golconda  diamond  he  bought  from  the  Brahmin — 

**  Aileep  and  naked  at  the  Indian  lay, 
"  An  honest  factor  stole  the  gem  away." 

It  is  a  widely  known  fact,  however,  that  Indian  gold  and  silver 
and  minerals  generally  have  not  hitherto  received  much  attention 
from  scientific  men,  notwithstanding  that  their  value  has  been  ap- 
preciated from  time  immemorial  by  the  Hindoos,  and  the  metab 
have  been  in  very  common  use  amongst  them  for  ornament  and 
exchange  for  ages  back,  as  is  evident  by  their  own  and  Grecian 
writings  and  consequently  indisputable. 

Take  for  example  the  Chetri  Ganitam  written  originally  in  San- 
scrit  ''the  language  of  the  gods,"  and  quoted  by  Heyne,  one 
part  of  which,  the  Suvamah  Ganitam  teaches  the  art  of  assaying 
gold  and  silver  by  the  touch,  and  of  taking  their  specific  gravities. 
HeerenTol.i.p.280.  Herodotus  also  (who  wrote  about  6  cen. 
Herodotnsiii.  102:106.  turies  B.  C.)  tells  a  pretty  story  about  the 
way  in  which  the  Indians  procured  their  gold  in  his  time — 

•*  There  are  other  Indians  living  near  the  city  of  Caspatyras  and 
"  the  country  of  Pactyica  (the  city  and  territory  of  Cabul)  situated 
"  to  the  North  of  the  rest  of  the  Indian  nation,  and  resembling  the 
"  Bactrians  their  neighbours  in  their  manner  of  life.  These  are 
"  the  most  warlike  of  all  the  Indians,  and  the  people  who  go  to 
"  procure  the  Gold.    For  in  the  neighbourhood  of  this  nation  is  a 
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'*  sandjr  desert  in  which  are  ants  less  in  size  than  dogs,  but  larger 
**  than  foxes,  specimens  of  which  are  to  be  seen  at  the  residence 
**  of  the  King  of  Persia,  having  been  brought  from  that  country. 
"  These  creatures  make  themselves  habitations  under  ground 
'*  throwing  up  the  sand  like  the  ants  in  Greece,  which  they 
''  nearly  resemble  in  appearance.  The  sand  however  consists  of 
"  gold  dust.  To  procure  this,  the  Indians  make  incursions  into 
"  the  desert  taking  with  them  three  camels,  a  male  one  on  each  side 
*^  and  a  female  in  the  centre  on  which  the  rider  sits,  taking  care 
'^  to  choose  one  which  has  recently  foaled.  When  in  this  manner 
"  they  come  to  the  place  where  the  ants  are,  the  Indians  fill  their 
"  sacks  with  the  sand  and  ride  back  as  fast  as  they  can,  the  ants 
'*  pursuing  them  as  the  Persians  say  by  the  scent,  the  female  camel 
"  eager  to  join  her  young  one  surpassing  the  others  in  speed  and 
"  perseverance.  It  is  thus  according  to  the  Persians  that  the  In- 
"  dians  obtain  the  greater  part  of  their  gold,  at  the  same  time 
"  that  the  metal  is  also  found  though  in  less  quantities  in  mines." 

As  something  akin  to  this  I  may  insert  here  Monsieur  Dillon's 
account  of  Calicut,  and  the  wonderful  gold-yielding  properties  of 
the  Sands  there. 

*'  Among  the  sands  of  the  shore,  there  is  good  store  of  gold-dust 
"  which  is  very  fine,  and  everybody  has  the  freedom  to  gather  it 
''  at  pleasure  :  the  biggest  piece  that  ere  I  saw  was  not  worth  above 
"15  pence,  and  commonly  they  are  not  worth  above  4  or  5  pence 
**  a  piece ;  abundance  of  people  get  a  livelihood  by  it ;  and  with 
•*  the  consent  of  the  Governor  (which  is  to  be  purchased  by  a  cer- 
"  tain  set  price,  for  the  maintenance  of  a  hundred  poor  people)  you 
"  may  have  as  much  sand  as  you  please  carried  to  your  dwelling 
"  places  in  order  to  separate  it  with  the  most  convenience. 

Also  Pennant  in  his  ''Hindostan"  written  about  1798  A.  D.,  at 
page  41  relates,  that  "  Abul  Fazl  (II.  223)  speaking  of  the  rivers 
"  of  this  country  (Lahore)  says,  that  the  natives  by  washing  the 
**  sands  obtain  gold,  silver,  copper,  rowny,  tin,  brass  and  lead. 
**  Rowny  is  unknown  to  me,  brass  is  fictitious.'' 

Heeren  whom  I  have  quoted  before,  mentions  in  his  1st  volume 
that  the  Hindoos  were  the  only  people  subject  to  the  Persian  Em- 
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pire  who  paid  Uieir  tribute  in  gold,  and  not  in  silver.  In  his  Sd 
Tolume,  page  357,  speaking  directly  of  the  ancient  Indian  currency, 
he  says,  *'  There  is  no  doubt  that  the  precious  metals  gold  and 
«*  silver,  particularly  gold,  were  in  very  ancient  times  the  established 
'*  medium  of  exchange  in  India ;  but  this  however  will  not  prove  it 
**  to  have  been  coined.  If  we  can  repose  any  confidence  in  the 
**  published  translations  of  native  works,  the  use  of  coined  money 
«<  woidd  appear  to  have  prevailed  in  very  remote  times,  for  it  is 
"  expressly  mentioned  in  the  fable  of  Krishna ;  but  it  is  uncertain 
**  whether  the  passage  is  taken  from  the  Mahabarat*  or  the  Bha- 
**  gavat,t  or  from  one  of  the  other  Purana84  lu  the  laws  of  Menu 
"  the  respective  weights  of  para$  and  raeticas  of  copper,  silver 
**  and  gold,  are  very  exactly  determined,  without  however  any  allu- 
**  uon  to  their  being  stamped.  But  whatever  may  have  been  the 
'*  value  and  character  of  the  ancient  Hindoo  coinage,  it  is  quite 
"  certain  that  its  use  is  of  very  remote  antiquity." 

It  is  but  candid  however  to  own,  that  it  is  difficult  to  reconcile  this 
with  the  foot  note,  wherein  the  author  seems  to  confess,  he  can  find 
no  very  reliable  information  for  such  remote  antiquity,  for  he  asks — 

**  Is  there  even  any  Hindoo  coinage  older  than  our  sera  ?  we 
'*  certainly  know  of  none.  There  are  indeed  plenty  of  coins  im- 
'*  pressed  with  some  emblematical  device,  but  none  of  them  have 
**  either  date  or  inscription  of  any  kind." 

In  the  Greek  accounts  of  India  as  gathered  from  Maurice's  and 
Elphinstone's  histories — in  Strabo's  account  of  Alexander's  inva- 
sion B.  C.  327,  a  description  is  given  of  the  habits  and  manners  of 
the  natives  of  India,  presenting  a  picture  very  similar  to  what  we 
find  in  the  Southern  parts  of  the  Peninsula  in  our  own  time,  and 
that  "  they  wore  gold  and  jewels,  and  were  very  expensive  in  tbeir 
dresses,  though  frugal  in  most  other  things." 

From  the  kingdom  of  Bactria  founded  by  a  detachment  of  Alex- 
ander's army,  and  which  according  to  Clinton's  Fasti  Hellenici 

*  Familiir  to  the  Hindooi  2  or  3  centuriet  B.  C. 

t  The  BhagaTtt  U  an  episode  of  the  same  poem. 

X  or  more  modem  date,  written  probably  between  the  8th  and  16th  centnrict 
A.D. 
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yeiTf.  mi  Tfrr-Tirgd  xbcTit  B.  C.  120  or 

^iz.>i  ^<*:r  WIT  Li^j  LiiiA.  ^n-i  L&Te  been 
be  i.:'.«:  Ca.bal  ubi  PesJL&wm',  and  '^  one 
L  ih^  J  :xi.i  " — See  ETp^^.-ftGne's  History 

splece  ii:tx<ci:  howeT^  cf  ATiPTindq^s  in- 
-Pir:?!:.M  Vagiooi  if^r  his  ^fzne,  of  wMeh 
ueaceiit  Somry.  2*  rl'wt  ia.  Pcmsep's  His- 
rariaa  rcias  iac  ia  Pnfesacr  W^Lsoa's  book 
k  Preriros  x  rfr^f  r?seiir:2Les  cf  :a£9e  two 
lace  wi:i  tia  Grser-Asai-r  ^u-tihot  was 
or  sw?  wtrich  rt.iii  nzsed  ^p  par  Itszard 
w  by  ^TLeir  $c:zt«£T  isii  isiziiry  «rc&  fresh 
L^tacc  UK  fTCwa  iz2c  J.  ccnsLicruIe  c&zo- 
€  cnly  cf  rte  crtier  cf  tni?  ffoxK  cms  of  tbe 
?iut  cf  rix?  arimiry  ^ol  AlexiniLsr  s  inTa- 
id  cf  sii*  Grscc-Pirniaa.  fcmisSan. 

:5&i3.  pii^  ?^^  roeskfax  :f  i.  place  ca  tib.e 
tf  Sam.  caZed  Biirccitia  pr:a«L3ly  toe  an- 
rs^f:  fntpccixn  jf  iZ  laiiia  ia.  oibcastc  3iiks« 

incamur  ha»«  >K!l  X'tod  ier-.  bxacrT^ed 
fiis  THTTwn  jf  ApcIIi>£cirj:»^  lOfti  X«aaaiier.t 
ilac  ;9t3i:3i!C  in  :ai»  piir:  jf  rt.rr:^  " 
Eax  :f  CKwia*  a  vnr«  acrii  jf  :m  Xec^iti- 

aa  jr  ^frniirrTg  ^og  vTC  T.  F^<57ixZas  auii« 
«  tr-jTit  O^cfvcu  iaji  iescn.»£  "iy  P!iay — ae 
.  ia  "sciK  wrvy  :imif$  "rie  awrroaa^  V.**? 
aa$e«.  sa«i  auiis  ;?9tis  pr:iiu  ^  "si*   *aa3;ce 


in  Tnrfra  bus  of  pnre  goLi  TnPifaMi  into  &  aofid  aaa, 

Jck  the  Tnrtiana    gJTe  X   I&Une  sue   «"gltg  »q.f     wfl  lig 
Kold.    bcciCL.       Under   tn*    "Innr    o[f    ritm    XoonflilCC^f 

m  wms  53ii2id  i  dacrmg  if  dieae  goLi  bceka.  die  wilb 
wim  dieiiL  ULe  Qemia  of  die  raoms  wars  bnQowcd  o«t 
L  wirk  die  suae  predinxs  mstad.** 

K  't3l  die  ozIt  »"'t  TzncixLivTitefi  ases  -s  &  ttafa*M>  liefiy^ 
El  into  HisfiQET,  ami  ICoiist  icy^SL  out  its  <*"^*^**»' ■■■■■■■ 
tarta :  when  u  yet  Capital  ami  Qnxnnuscat  aze  too  fiee- 
fio  acdoa  uiat  jbbj  af  tunnpetine  iuDezeaa  and  czado^ 
.  die  izLTaxdan  af  meaaizrea  jq  ^*^T^t^ft»  die  oisszc&aBge 
lea  ;  when  is  jet  Q^^g  chimenisd  zcncIeiiLUL  wma  dulj 
di. 


fiSW^  3SCBBUIL  'i^^pw^  SrtMHif 

IS  oU  7W  ^BlUllll- 

luBi  borii  widt  aiik  whoa  faida  with  iRiid, 
lioM  ftada  nppi^  !ixm  witJk.  icxzv. 

IS.  wamr  drs. 


vaa  an.  ardnarr  incident;*  xa  Me  oifiB.  ziad  to  sad^ilj 
na  by  aa  exchange  af  die  pzodocdone  dlggmclies  wifik 
ind  camiBodidea  of  diexr  «nrr»iini?m<y  nei^TLboozv,  no 
a  drcnladng  meiEnm  t:^agg!6. :  and  diere  nuzst  first 
^tf  of  tnns£erable  conuBcdides*  and  a  lacceasott  of 
Lta  before  sncn.  nececnLcr  on  have  eadatence. 

le  iixinies  on.  and  die  nadun  g^diers  icrsigdi,  and  war 
ZGQzse  widi  adier  nadon;}.  die  people's  waa^  in^en- 
s  and  certain,  necesstdes  KealdiilT  creep  *ju  jur^i  Uit£^ 
nongst  wbick  diafi  of  a  more  cret^uenc  ini^rciLiage  of 
la  always  in  die  van,  and  die  cooLTenience  ouc  to  say 

adopdng  jome  fnbs&inire  to  stcilicate  die  general 
iervieea   and   ccnimc^de«»  ,ittd  :c  be  i  meiLnxre   of 

evidence  af  debc.  13  ^bTictLi^y  irjje^j  in  ^ae  advancinx 
adcn's  knawle-ig".  i;}  motion  i;»  cr;!»:c'i  by  tS>rce,  and 
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eertain  onifoim  effects  follow  certain  causes  in  any  of  the  physical 
sdences. 

With  a  nation  emerging  from  barbarism,  as  soon  as  a  variety  of 
productions  and  a  multiplicity  of  wants  have  reached  a  certain 
pitch,  the  fact  that  Money  will  supplant  the  intricate  and  circuitous 
method  of  Barter,  is  as  much  an  intrinsic  axiom  in  Pecunio« 
Economy,  as  that  2  and  2  make  4  in  Arithmetic. 

Acquaintance  with  the  early  history  of  nations  assures  us  that 
such  a  result  will  always  follow ;  for  have  not  all  nations  adopted 
an  intermediary  currency  at  one  period  or  another  of  their  rise  into 
national  importance  ? 

The  metal  employed  may  vary,  as  frequently,  as  there  are  or 
have  been  nations  and  as  best  adapted  to  their  varying  resources 
and  circumstances,  nevertheless  every  one  of  them  have  at  some 
period  of  their  course  adopted  some,  silver — some,  copper— some, 
iron*  and  some,  gold — some,  leather  and  some,  shells — some,  to- 
bacco and  some,  salt — some,  beads  and  some,  slaves ;  but  all  have 
employed  a  currency  as  a  measure  of  value  to  represent  capital, 
the  accumulation  of  labor,  and  to  promote  the  transfer  of  commo- 
dities and  mutual  exchanges ;  and  the  institution  of  money  may  be 
considered  as  natural  a  result  of  a  certain  posture  of  circumstances 
in  a  nation's  existence,  as  activity  and  buoyancy  are  the  natural 
result  of  youth  in  an  individual. 

For  a  good  account  of  the  different  substances  used  as  currency 
in  different  countries,  from  the  time  Abraham  bought  his  field  for 
400  shekels  of  silver  down  to  the  new  Florin  of  Victoria,  see  the 
III.  chapter  of  a  book  lately  published  called  McCleod's  Theory 
and  Practice  of  Banking. 

With  nearly  all  nations  metal  will  be  found  to  have  been  the 
substance  employed,  from  its  possession,  as  I  have  said  before,  of 
a  certain  intrinsic  value  and  of  properties  such  that  any  fixed  weight 
of  metal  (A)  bemg  held  to  represent  a  certain  fixed  value  (B) 

*  Ljcurgut  MUbliahed  an  iron  currency,  to  lay  up  10  mmee  of  which  (£85-6*10) 
a  whole  room  wai  required  and  to  remove  it  at  least  a  yoke  of  oxen  to  the  end 
that  by  continiiiDg  poor,  tho  Spartans^  were  beit  gaarded  againit  the  iniasion  of 
an  enemy. 
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certain  parts  of  (A)  can  be  made  to  represent  the  like  parts  of  (B) 
pr.>portionally. 

Not  that  it  is  absolutely  necessary  that  the  currency  should  be  of 
metal — it  may  consist  of  what  apparently  has  no  ralue,  as  shells, 
or  beans  ;  and  it  may  consist  of  precious  stones,  or  eren  of  paper 
as  far  as  the  home  cireulition  is  concerned. 

Mr.  Ricardo  in  IS  19  suggested  some  such  paper  plan  to  the 
^jsnous  Bullion  Committee,  and  maintained  that  the  circulation  of 
England  should  consist  of  nothing  but  paper  and  smjJI  silrer 
tokens^  the  Bank  issuing  the  paper  and  being  compelled  to  pay 
its  notes  aboTe  a  certain  amount  (£tOO  I  think}  in  bullion  in- 
stead of  coin,  and  that  there  should  be  no  gold  coin  at  alL  But 
such  currency  schemes  based  upon  credit  for  the  purpose  of  eco- 
ncmiiing  buUK^n  can  only  be  carried  out  in  eooncrtes  Terr  far 
advanced  in  cinlisation^  where  men  hiTe  considerable  eontidence 
in  one  another^  and  entire  faidi  in  eke  stability  of  GoTecnment : 
while*  in  a  ccunay's  infincy.  en  the  otaer  hand*  where  no  snck 
tieelis^  is  as  all  uniTersoL  i:  is  Terr  essi^ndal  ziiAZ  cie  circnLating 
medium  should  issell  possess  a  ceruin  insinsic  Talue*  and  fi^r  eon- 
lenience  and  ^c;ili:nr^s  s^e  be  vlirbiijle.  iunble  and  cf  uniibrm 
wxTare — whence  ic  ccm«s  thi:  ^alue  ia*  been  always  esdmafied  br 
weijrii:  ind  ace  '^y  ule.  and  ^Id  ind  stiver  lii^e  been  ch«  favocite 
mecals.. 

In  so  vu^ic  an  i^lculrjnl  <^?ttnc:y  is  I:tdiiu  wher^  o^nt  :izne  ool 
jf  atind.  :hie  people  lanr  been  casce  riiden.  wliet^  labor  ha»  been 
abondanta  and  wa^e«  wreGcoedlvr  low  under  ^iverrtmena  ieswcic 
ind  dlLiiTir^MKe.  and  waert  :aepe  bo*  been  caasiuec:iblie  urcTiraal 
sade,  4ad  woece  it'  w^j  Titiikr^  ;j\','tr.7Liu»a  it  :ae  iranifr  jt"  i.ye« 
?rectuu»  stuoes^  4nd  ^'nd  iu:^^«  w-uv-i  -.iixj  wictc'ucs  :k11  is  camtt 
5?«n  ^uncs-e$  ^n^r  2ie  source  ^i*  -ii*?  I-ni'iis.    jww  -*as   lacienuLj 

awfcfr  u^«:k«9  ba*n  been  vudc  «  :«ittt*l  c»ji«»  tod  aeu^c^i  x^iut  aray 
^  an  «umr  uaw  b^nj  been  ibuuvl-uti.  i  r  jitv  tt^i.u^.?J  «  4  n*adcc 
-'t  a^t^ii  ^ktux.  4iRU(itcrttj4e   ct*l>  -nvis^i    u  -^    ,v>ivd  n   :iuv;a.  a 
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(vol.   III.   p.   9)  talking  of  the  Surat  currency  the  same  Author 

says,  *<  in  the  same  way  as  cowries  are  made  use  of  in  Bengal, 

**  almonds  called  badams  are  made  use  of  here,"  to  which  the 

Translator  in  a  foot-note  adds,  '*  when  Ovington  was  at  Surat  about 

**  60  bitter  almonds  was  the  current  rate  of  a  pice.    Thevenot  says 

'<  68,  and  adds,  that  the  almonds  that  pass  for  money  at  Surat  come 

"  from  Persia  and  are  the  fruit  of  a  shrub  that  grows  on  the  rocks.'* 

,...   ., «.  .         ,.    ,r.  Pennant  has  described  the  way  in  which 

Vido**nindo8tan,"p.l51.  .       ,  ^ 

the  cowries  are  obtamed. 

"  These  shells  are  collected  twice  in  the  month  at  full  and  new 
"  moon.  It  is  the  business  of  the  women  who  wade  up  to  their 
"  middle  to  gather  them.  They  are  packed  up  in  parcels  of 
'*  12,000  each,  and  arc  the  current  money  among  the  poor  in  Ben- 
"  gal.  Hamilton  mistakes  the  manner  of  gathering  them  when 
"  he  sajs — The  natives  fling  into  the  sea  branches  of  coco  trees, 
"  to  which  the  shells  adhere  and  are  collected  every  4  or  6  months. 
"  The  exchange  for  them  from  Bengal  is  rice,  butter  and  cloth." 

With  regard  to  Akbar  being  the  first  to  coin  silver  and  gold, 
Elphinstone  (p.  428)  says,  ''  it  has  been  said  that  Akbar  first  coin- 
'*  ed  silver  and  gold  money.  The  assertion  is  inconsistent  with  all 
'*  history.  If  the  Hindus  had  not  a  coinage  in  those  metals  earli* 
"  er,  they  at  least  adopted  it  from  the  Bactrian  Greeks  about  the 
**  beginning  of  the  Chrbtian  sera." 

Mr.  Charles  Masson  in  the  Journal*  of  the  Asiatic  Society  of 
Bengal  for  September  1836,  treating  of  certain  coins  found  at 
Beghram,  in  Cabul,  classifies  them  into  five  grand  divisions. 

1.  Grceco-Bactrian. 

2.  Indo  Scythic  or  Mithraic. 

3.  Ancient  Persian,  whether  Parthian  or  Sassanian. 

4.  Hindu  or  Brahminical. 

5.  Kufic  or  Mahommedan. 

Thus  commencing  with  the  third  Century  B.  C.  we  have  a  sue* 
cession  of  coins  varying  in  their  form  and  superscription  accord- 

•  Vol.  T.  p.  537. 
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ing  to  the  dynasty  that  issued  them,  ^m  that  time  to  close  upon 
the  Mahommedan  sera. 

In  the  same  Journal*  for  October  1836,  Mr.  Prinsep  has  given 
seyeral  new  yarieties  of  the  Indo-Scythic  coins  and  more  fully  de- 
veloped Uie  link  between  that  coinage  and  the  Hindu  series, 
through  ^e  Oupta  coins  of  Canouj.  And  in  the  April  number  of 
the  Journal  for  1837,  the  same  gentleman  has  engraved  specimens 
of  the  Indo-Sassanian  coins  which  he  says  have  frequently  been 
discovered  in  the  Punjab  topes.  He  fixes  their  probable  date  be- 
tween the  3rd  and  6th  Centuries  A.  D.,  and  concludes  that  the 
Sassanian  dynasty  prevailed  in  Upper  India,  and  that  Hinduism  be- 
came mixed  with  the  religion  of  Bactria. 

After  this,  there  can  be  little  doubt  of  the  remote  antiquity  of 
Hindoo  coinage,  so  I  shall  speculate  no  further  on  the  question,  but 
come  at  once  to  more  modem  times  wherein  we  know,  that  what- 
ever new  district  we  have  anifSxed  or  acquired,  and  into  whatever 
new  country  our  people  have  pushed  their  way,  scores  of  different 
kinds  of  currencies  have  been  found  in  circulation,  evidence  of  the 
fact  that  every  petty  native  state  ostentatiously  maintained  its  own 
mint  and  peculiar  coinage.  Hence  it  is  that  such  a  vast  variety  of 
gold  and  silver  coins  have  been  current  at  one  time  or  another  in 
our  territories  in  India,  and  indeed  are  still  to  some  extent  current. 

From  the  time  of  Alexander's  invasion  to  the  Mahommedan 
supremacy,  excepting  that  India  represented  a  chess-board  of  in- 
dependent Hindoo  states,  little  is  known  of  its  polidcal  history. 
Many  of  the  princes  laid  claim,  we  are  told,  to  be  Lord  Paramount 
of  the  whole  country,  but  without  any  solid  title  to  the  honor,  and  it 
b  now  nearly  certain  that  as  in  Alexander's  time,  so  for  many  cen- 
turies subsequent  to  him,  these  states,  dotted  over  the  length  and 
breadth  of  India,  led  a  feudatory  and  independent  kind  of  exist- 
ence. 

After  the  breaking  up  of  the  empire  of  the  Caliphs  in  the  9th 
century,  and  when  several  Arab  conquests  had  taken  place  in  the 
northern  part  of  India,  various  dynasties  we  are  assured  sprang  up, 

•  Vol.  5.  p.  639. 
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till  Sultan  Mahommed  declared  his  independence  about  A.  D.  1,000 
and  established  the  first  Mahommedan  government  at  Ghazni,  some 
60  miles  south  of  Cabul.  A  story  is  told  of  this  prince  that  he 
promised  a  dirhem  (Mr.  Dow  in  his  history  of  Hindostan  says  it 
was  a  mher)  to  the  poet  Ferdousi  for  every  verse  of  a  certain  his- 
torical poem  on  Persia,  and  that  although  he  meant  a  golden  dir- 
hem from  covetousness  he  changed  the  payment  into  silver  dirhems. 
Dirhems  and  Dinars  were  the  money  of  the  Caliphs,  and  are 
thus  described  by  D'Herbelot  in  his  Bibliotheque  Orientale. 

"  Les  Mussulmans  n*eurent  point  de  dinars  d'or  marques  a 
•*  leur  coin  jusqu'en  Tan  76  de  THegire  (de  J.  C.  695.)  Ce  fut 
**  Hegiage,  lequel  etablit  la  premiere  monnoye  sous  le  Khalifat 
"  d'Abdalmalek.  Auparavant  toute  la  monnoye  d'or  etoit  au  coin 
*'  des  Empereurs  Grecs,  et  celle  d' argent  avoit  son  inscription 
'*  en  charact^res  Persiens.  Les  Khalifes  Abbasides  Haroun 
*'  Raschid,  Almamom  et  Vathek  firent  battre  de  la  monnoye  a  plus 
*'  haut  titre  que  n'avoient  fait  les  Ommiades." 

The  house  of  Ommiades  ended  in  A.  D.  750  and  the  Abbasides 
Caliphs  succeeded. 

«*  Dirhem  et  direm,  le  premier  mot  est  Arabe  et  le  second  est 
*'  Persien.  Un  dirhem  et  demi  pese  un  methcal  ou  une  drachme, 
"  de  sorte  qu'il  y'en  a  douze  a  I'once  qui  n'est  que  de  huit  drach- 
*'  mes,  ou  de  huit  gros.  Le  Direm  pese  aussi  douze  carats,  et 
"  se  prend  souvent  pour  un  fort  petite  monnoye  de  cuivre.  Ce 
**  fut  Hegiage  Gouverneur  de  V  Iraque  Arabique  qui  fit  battre  le 
"  premier  des  Derahim  d* argent  avec  1*  inscription  "  Allah  Samad" 
<«  Dieu  est  inmuable.  Sous  le  Khalifat  d'Abdalmalek,  ils  etoient,  de 
'*  bas  alloy :  mais  les  Khalifs  Abbasides  les  mittoient  a  plus  haut 
"  titre." 

"  Abul  Fazl  in  his  *  Ayeen  Akberry,'  a  kind  of  supplement  to  his 
**  Akbemameh,  has  given  the  following  account  of  Dirhems  and 
"  Dinars.  Dirhem  was  a  silver  coin  originally  of  the  shape  of  a  date 
<<  stone,  Caliph  Omar  changed  it  into  a  round  form  and  some  say 
**  was  the  first  to  stamp  an  impression  on  it,  others  that  Hejaj 
'<  in  the  time  of  Abdalmalek  Meerwan,  others  that  Mahan  Ebn 
**  Zobier  was  the  first.'' 
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«  Some  say  that  Direms  were  of  10,  9,  6  or  5  miskals,  others 
"  of  20,  12,  or  10  Keerats  weight  and  that  Omar  formed  a  coin  of 
'•  14  Keerat«  being  \  of  the  aggregate  sum.  In  Omar's  time 
**  were  current  several  kinds  of  Dirhems  of  8  dangees." 

"  Fazel  Khojendy  says  in  former  times  there  were  two  kinds  of 
**  Dirhems ;  8  dan  gees  and  6  dangees, 

"  2  Hebbehs  =  1  Tessuj, 
"  2  Tessuj  =  1  Keerat, 
"  2  Keerats    =  1  Dang. 

"  Dinar  is  a  gold  coin  weighing  one  miscal  and  is  equal  to  1  ^  of  a 
"  Dirhem. 

''  Miscal  is  a  weight  used  in  weighing  gold  and  is  also  the  name 
*•  of  a  coin. 

"  12  Zerrahs  =  1  Kitmeer, 

"    6  Kitmeers  =  1  Nekeer, 

*'    6  Nekeera  =  1  Feteel, 

"    6  Feteels  =  1  Ful, 

"12Fuls  =  1  Mustard  seed, 

"    6  Mustard  seeds  =  1  Barley  corn, 

"    2  Barley  corns  =  1  Hebbeh, 

"    2  Hebbehs  =  1  Tessuj, 

"    4  Tessuj  =  1  Dang, 

«    6  Dangs  =  1  Miscal, 

by  which  a  Miscal  =  96  Barley  corns 

a  Dang  =  16        Do. 

a  Keerat  =  8        Do. 

Upon  the  termination  of  the  Ghazni  dynasty  in  the  12th  century, 
the  house  of  Qhor,  the  slave  Kings  and  the  princes  of  Kilji,  of 
Toglak,  of  the  Seiads,  and  of  Lodi  followed  in  succession,  and 
bring  the  history  of  India  down  to  the  house  of  Teimour  and  the 
conquests  of  Baber  in  1526  who  founded  the  empire  of  the  Moguls. 
In  Elphins tone's  account  of  AUa  u  Din's  reign  of  the  house  of 

.^.    ,*,-  Khilji,  at  the  beginning  of  the  14th  century,  mention 

1296—1316  A.  D.  o  o 

is  made,  that  Cafur  one  of  the  king's  generals  re- 
turning from  an  expedition,  brought  with  him  vast  treasures  to 
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Delhi,  to  which  in  a  foot  note  is  added,  "  Ferishta^  states  that  at 
"  this  time  there  was  no  silver  coinage  in  the  Camatic :  and  Colo- 
'*  nel  Briggs  ohserves  that  the  same  was  true  to  a  certain  extent 
"  till  very  lately :  the  common  coin  was  the  pagoda  and  there  was 
"  a  small  coin  called  a  gold  fanam,  as  low  in  value  as  a  sixpence." 

Dow  in  his  history,  descrihing  the  distracted  state  of  the  coun- 
try under  Mahommed  Toglak's  rule,  ascribes  it  to  a  number  of  rea- 
sons, and  amongst  others  to  *'the  king  following  the  Chinese 
«<  custom  of  issuing  paper  upon  the  Emperor's  credit  for  ready 
T^  '*  money,  and  to  his  striking  a  copper  coin  which  he 
"  issued  and  made  current  by  a  decree  at  an  imagi- 
"  nary  value*"  He  also  adds,  "  that  the  merchants  made  their  pay- 
"  ments  in  copper  to  the  poor  manufacturers,  at  the  same  time  that 
«*  they  themselves  received  silver  and  gold  for  their  export  There 
'*  was  also  much  villainy  practised  at  the  mint :  for  a  premium  to  those 
«  who  had  the  management  of  it,  the  merchants  had  their  coin  struck 
"  considerably  below  the  legal  value.  But  the  great  source  of  the 
'*  misfortunes  consequent  upon  the  debasement  of  the  coin,  was  the 
<*  known  instability  of  Government.  Afterwards  the  Emperor  to 
*'  ease  the  minds  of  the  people  was  obliged  to  call  in  the  copper 
"  currency." 

In  Ferishta's  history  of  the  Deccan,  mention  is  made  in  many 
places  of  money,  as  for  instance,  in  his  account  of  the  Bhamenee 
dynasty  founded  by  Zuffir  Khan  in  1347,  he  says — "  Coins  were 
'*  struck,  impressed  with  his  titles  of  Sultan  Alia  ad  Dien  Houssun 
"  Raujah  Bhamenee."  Also  at  page  17,  he  adds,  '*the  gold  and 
*'  silver  coins  of  the  Bhamenee  Sultans  were  of  square  form,  and 
*'  different  value,  having  on  one  side  the  creed  of  testimony,!  and 
**  the  names  of  the  four  holy  friends.  {  On  the  other  was  the  sove- 
"  reign  title,  and  year  of  his  reign.  The  Hindu  bankers  at  the  in- 
"  stigation  of  the  roies  of  Beejanuggur  and  Telingana  melting  all 
*<  which  fell  into  their  hands  that  the  coins  of  the  infidels  might  alone 

•  Who  wrote  a  history  of  the  Mogul  Bmperors  and  tome  other  works  at  the 
Utter  end  of  the  16th  Century. 

t  There  is  no  God  hut  God  and  Mahommed  is  his  Prophet. 

X  Mahommed,  Ali,  Abouhekker  and  Omar. 
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"  be  current  in  the  Deccan,  the  Sultan  was  enraged ;  and  when  they 
*'  persisted  in  the  offence  in  spite  of  his  remonstrances,  he  put  all 
*'  the  guilty  to  death,  and  restrained  the  business  of  exchange  to 
'*  some  Kutteries,  descendants  of  Dhellians,  who  had  migrated  to 
'*  Deccan.  After  this,  the  Bhamenee  coins  alone  were  current  in 
'^  the  Mahommedan  dominions,  but  since  the  cessation  of  that  dy- 
*'  nasty,  the  coins  of  the  Hindoo  princes  have  been  allowed  also  to 
"  pass  universally. 

Again  at  page  23,  describing  the  throne  Firozeh  of  Sultan  Mah- 
1357  A.  D.  mood  Bhamenee  who  reigned  in  1357,  he  says, 
the  jewellers  valued  it  at  a  crore  of  oons  which  the  Translator 
at  p.  169  explains  as  being  "  those  coins  called  pagodas  by  Euro- 
"  peans,  a  lac  of  which  make  somewhat  above  £40,000,"  in  which 
case  the  pagoda  is  estimated  at  more  than  3|  rupees,  the  com- 
mon value  assigned  to  it.  Also  at  page  87,  describing  Firoze  Shaw 
with  his  bride  going  to  the  camp  of  his  father-in-law,  he  says, 
*^  The  two  princes  rode  on  horseback  together,  between  ranks  of 
**  beautiful  boys  and  girls,  who  waved  plates  of  gold 
"  and  silver  flowers  over  their  heads  as  they  advanc- 
"  ed,  and  then  threw  them  to  be  gathered  by  the  populace.  Silver 
"  flowers  being  small  coins  stamped  with  the  figure  of  a  flower 
"  and  still  used  in  India  to  distribute  in  charity,  and  on  occasions 
"  thrown  by  the  servants  of  the  great  among  the  populace." 

At  page  1 75,  Cowries  are  mentioned  as  well  as  another  money 

called  Laares,  "  Mohammed  Shaw  having  heard  frequent  reports  of 

"  the  vast  wealth  of  Rajah  Jehaun,  sent  for  his   trea- 

1481  A.D.  .,,.«,  »      , ,     , 

*'  surer.  The  treasurer  said,  oh !  Sultan,  my  Lord  had 

'^  two  treasuries  one  of  which  he  called  the  Sultan's — ^in  this  there 

"  are  now  10,000  laares  and  3,000  oons — the  other  he  named  the 

"  treasury  of  the  poor,  in  this  there  is  a  sealed  bag  containing 

"  3,000  laares.    Whenever  money  come  from  his  Jaghire,  having 

*'  taken  from  the  king*s  treasury  the  pay  of  his  troops  and  stables, 

"  he  gave  the  remainder  to  the  poor,  not  reserving  a  cowrie  for  his 

**  own  use. 

In  Baber's  Memoirs  written  by  himself,  and  translated  by  Mr. 
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Leyden,  frequent  mention  is  also  made  of  money. 
The  memoirs  commence  with  Baber  becoming   king 
of  Fergana,  near  Bokb^a  and  Samercand  in  Tartary. 

At  page  28,  speaking  of  bis  uncle  Sultan  Mabomed  Mirza,  be 
says,  "  He  was  well  versed  in  calculation,  and  not  a  single  dirbem 
"  or  dinar  of  bis  revenues  was  expended  without  bis  knowledge." 
The  Translator  adds,  "  the  former  is  now  of  the  value  of  5|,  and 
'*  the  latter  of  about  9  shillings." 

At  page  61,  mention  is  made  of  a  **  1,000  tumans  of  silver,"  to 
which  Mr.  Leyden  has  appended  this  note,  '*  It  is  extremely  difficult 
"  to  fix  the  value  of  money  in  remote  periods.  The  Tuman  in 
"  Dalla  Valle's  time  (1617)  was  10  Zecchins  (Voyages  vol.  IV.  p 
*<  357).  Mendelsboe  soon  after  values  the  Zecchin  at  8^  or  9 
**  rupees ;  which  would  make  the  Tumin  of  that  day  worth  9  or 
*'  £10  sterling.  In  Chardin's  time,  the  tum&n  was  equal  to  45  livres, 
"  and  Tavemier  makes  it  equal  to  46  livres,  1  denier  and  * ,  or  ac- 
*<  cording  to  his  English  Translator  at  the  then  par  of  exchange  of 
"  4«.  6rf.  for  the  French  crown,  £3  9*.  and  a  fraction.  Tbelivre  it 
*'  will  be  remembered  like  the  tum&n  has  been  sinking  in  value. 
"  Fryer  (Travels  p.  222)  makes  the  TumSln  £3  and  a  noble. 
*'  It  was  lately  worth  an  English  guinea  and  from  incessant  tam- 
*'  pering  with  the  coin  is  now  worth  little  more  than  15  shillings. 
**  As  the  decline  has  been  constant,  it  was  probably  in  Baber's  time 
"  worth  more  than  the  highest  of  these  sums." 

"  The  Shahrukki  was  a  silver  coin  of  the  value  of  \0d.  or  1  Id. 
"  English,  2  J  shahrukkis  being  equal  to  a  rupee  in  Akbar's  time." 

"  The  Tang  or  Tenki  was  a  small  silver  coin  of  which  in  Men- 
**  delshoe's  time  14,  15  or  16  went  to  a  pagoda.  It  was  of  the  value 
"  of  about  5^.  and  was  formerly  more.  It  has  now  declined  to 
*'  about  a  W.  It  seems  to  have  been  j-  of  a  dirbem.  The  Dam 
"  was  an  Indian  copper  coin,  ,V  of  a  rupee." 

At  page  80,  in  his  memoirs  of  the  transactions  of  the  year  1499, 

it  is  written  "  he  did  not  give  any  one  a  single  dan^^" 

probably  the  same  as  Tang,     Also  "  not  a  Jils  from 

any  other  quarter  reached  him."     Fils  is  explained  to  be  a  small 

copper  coin. 
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At  page  188,  among  the  men  who  adorned  the  Court  of  Sultan 
fluasain  Mirza,  is  included  Behbud  Beg  "  who  did  good  service  in 
"  the  Mirza's  expeditions,  iand  in  reward  of  it,  his  name  was  in- 
"  scribed  on  the  Tangha  and  Sikka"  that  is,  on  the  royal  seal  or 
stamp,  and  on  the  coin. 

1519  A.  D.  At  page  282,  among  the  occurrences  of  1519,  it  is 

mentioned  that  '*  the  tribute  of  the  inhabitants  was  fixed  at  60  mish' 
**  kals  of  gold^'*  apparently  the  same  as  miscal  which  Abul  Fazl 
makes  equal  to  96  barley  corns.  And  further  on,  a  diamond  valued 
at  4  the  expense  of  the  world  is  said  to  have  weighed  4  mishkals  or 
220  ratis* 

At  page  290,  of  the  events  recorded  of  the  year  1525,  it  is  related 

that  "  the  brothers  of  Nur  and  Beg  arrived  bringing 
1525  A.  D. 

"  to  the  amount  of  20,000    shahrukkis^  in  ashreffig 

"  and  Tanks"  which  the  Translator  estimates  to  be  <<  about  £l,000t 

'*  sterling."     He  also  remarks  that  *'  nothing  can  afford  a  stronger 

*'  proof  of  the  scarcity  of  specie  in  Kabul  than  this  appropriation 

"  of  so  small  a  sum.     The  name  of  ashrefi  is  applied  to  the  gold 

^  mohur  which  is  worth  about  a  guinea  and  a  half.     It  is  applied 

"  however  to  gold  coins  of  various  magnitude  and  valae." 

Throughout  the  latter  part  of  the  memoirs,  in  the  mention  of 
large  sums,  and  in  estimating  the  revenues  of  a  district,  Baber  makes 
frequent  use  of  the  words  laes  and  erores,  unaccompanied  by  any 
denomination  of  coin ;  Mr.  Erskinej:  remarks  upon  this  *<  that  the 
"  Emperors  of  Hindostan  from  a  love  of  pomp  and  show,  have  al- 
'*  ways  used  large  numbers  in  reckoning  their  revenues  and  in  be- 
**  stowing  presents.  Their  revenue  accounts  were  kept  in  dams  of 
''  which  40  go  to  a  rupee.  Hence  their  lacs  and  crores  sink  into 
«*  very  small  compass  when  reduced  to  English  money." 

*  Mr.  Dow  in  hia  history  of  Hindostan  makes  the  miikal  equal  to  39  rutteys 
(which  I  suppose  is  the  same  as  rati$)  and  a  ruttey  equal  to  |  of  a  carat,  a  carat 
being  the  same  as  kesrat  "mentioned  by  Abul  Fazl,  makes  the  rutty  equal  to  7 
barley  corns. 

t  This  makes  the  value  of  a  Shahrukki,  a  shilling  instead  of  lOd.  or  lid.  as  he 
said  before. 

X  Who  with  Mr.  Lejden  translated  Baber's  memoirs. 
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In  the  Ayeen  Akbeery  by  Abul  Fazl,  translated  by  Mr.  Gladwin, 

very  detailed  accounts  are  to  be  found  of  the  state 
1656-1605  A.  D.    /^  .  ^    .  .  .      .,,      , 

of  the  mints  and  the  coinage  m  Akbar  s  reign. 

That  the  officers  of  the  Mint  were 

"1.     A  Derogah  (or  superintendent.) 

<<    2.     Shroff  (assay  master.) 

"  In  Persia  are  10  degrees  of  fineneBS  called  Dehees,  in  Hindoitan  12  degrees 
*'  called  Barah  Bannees.  Formerly  the  old  '  hun'  a  gold  coin  current  in  the 
«  Deccaa  was  10  banneee,  Akbar  made  it  8}. 

*'  3.  A  umeen — a  disinterested  party  to  see  that  nobody  acts 
"  dishonestly. 

'*    4.     Mushreff — to  write  the  waste  book. 

"    5.     Merchant — to  buy  gold  and  silver. 

«*    6.     Treasurer — to  watch  over  the  stock  of  profit. 

"    7.    Weighman. 

**    8.     Melter  of  metal  before  it  is  refined. 

"    9.     Plate-maker. 

"  10.     Melter  of  refined  metal. 

**  11.     Zerrab — who  cuts  metal  into  size  of  coin. 

"12.     Seal  engraver. 

"  18.  Sickchy — places  the  round  piece  of  metal  between  two 
"  dies,  and  by  strength  of  hammer  both  sides  are  stamped. 

"  14.     Subbak — ^makes  refined  silver  into  ingots. 

'*  15.  Koorskoob— having  heated  refined  silver,  hammers  till 
"  it  has  lost  all  smell  of  lead. 

"  16.     Chashneegeer — assays  the  refined  silver. 

"17  and  18.  Employed  in  recovering  precious  metals  from 
drosses. 

"  19.  Pykar — brings  drosses  and  litharge  from  city  goldsmiths 
"  to  be  melted. 

"  20.     Neecheweewala — brings  old  silver  coins  to  be  melted. 

"  21.  Khakshu«-rents  the  sweepings  of  the  mint  from  Qo- 
"  vernment  at  I2|  rupees  per  mensem. 

About  the  36th  year  of  his  reign,  Akbar  turned  his  attention  to 
the  coinage,  restored  the  standard,  and  directed  that  all  species  of 
coins  though  they  might  be  received  by  the  Collectors  of  his  re- 
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Tenue,  were  only  to  be  taken  for  as  much  as  was  their  value  by  the 
new  standard. 

The  names,  values,  forms,  and  impressions  of  the  different  coins 
as  given  by  Abul  Fazl,  I  have  subjoined  in  a  Tabular  form. 

Gold  Coins. 


Names  of  Coins. 


Weight. 


H 


-3 

OS 

s 


Value. 


a 
(< 


Form. 


Sehenseh |  1011     9  I     7  112,000  Rupees.  I     Circular. 

Do I     9ll     8  I     0  I      900       do.       I         do. 

Rehess. . .  .half  of  both  of  the  above  and  made  square. 
Atemah.. .  .a  quarter  of  the  Sehenseh. 

Binset a  fifth  of  the  Sehenseh,  there  are  also  Binsets  of  |,  t'o» 

Vik,  and  tV  parts  of  a  Sehenseh. 

Jagul a  fiftieth  of  the  Sehenseh. 

Chargoshey . 


1 

2 

^f! 

0 

12 

13i 

0 

12 

n\ 

0 

11 

0 

0 

11 

0 

AfUby J 

Ilahee 

Laal  Jilaly .... 
Adel  Gootkeh. 

Mohur ] 

Mehraby.....  \ 

Geerd ^  of  Ilahee. 

Dehn ^  of  Laal  Jilaly. 

Seleemy ^  of  Adel  Gootkeh. 

Reby. •. . .  J  of  Aftaby. 

Mun J  of  Jilaly. 

Nisfy  Seleemy..  f  of  Adel  Gootkeh. 
Punj I  of  Ilahee. 

Pandow |  of  Laal  Jilaly. 

Somny  •  .......  |  of  Ilahee. 

Kala. ^  of  Ilahee. 

Zerrah. .....  . .  Vr  of  Ilahee. 


4  J[  12  Rupees. 


12 

do- 

12 

do. 

9 

do. 

9     do. 


Round. 

do. 
Square. 
Round. 

do. 
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SiLYKB  Coins. 
Rupeeah  weighs  11^  masbahs — first  introduced  by  Sheer  Kban, 
and  by  Akbar  made  more  pure.     Market  price  is  40  dams. 

Jilaleh — same  impression  and  weight  as  rupeeah. 
li  Sooky     «  I  Kala. 
U  Kala       =  1  De-fa. 
1^  De.fa      =  1  Ashet. 
If  Ashet     =  1  Pan  do  w. 
1 J  Pandow  =  1  Chem. 
2    Chems   =  1  Durb. 
2    Durbs    =  iJilaleh. 

There  are  also  similar  subdivisions  of  a  rupee  of  a  round  form. 

Copper  Coins. 
Dam  is  a  copper  coin,  in  weight  5  tanks  or  1  tolah  8  mashahs 
7  ruttees,  in  value  Vir  o^  &  rupee,  formerly  called  pysah  and  also 
Behlooly ;  accomptants  suppose  the  dam  to  be  divided  into  25 
parts,  each  of  which  they  call  a  cheetel,  and  use  them  in  calcula- 
tions. 

2  Dumrees  ^  1  Powlah. 
2  Powlahs   ==;  1  Adheleh. 
2  Adhelehs  =  1  Dam. 

From  this  time,  Akbar's  coinage  may  be  said  to  have  form- 
ed the  bulk  and  basis  of  the  currency  of  the  country,  although 
numerous  independent  states  exercised  the  privilege  of  coining  and 
fabricating  pieces  of  a  very  different  stamp,  weight  and  fineness. 
Rupees,  mohurs  and  pagodas  form  the  prevailing  denomination  to 
be  met  with. 
In  the  "  Memoirs  of  the  Mogul  empire"  by  Eradut  Khan  Wazeh 

translated  by  the  same  Mr.  Scott,  from  whose  transla. 

tion  of  Ferishta's  History  of  the  Deccan  I  have  before 
quoted,  the  author  describing  his  interview  with  the  emperor  Au- 
rungzebe  about  A,  D.  1 700,  says,  (p.  8,)  "  when  I  returned  to  his 
<<  presence,  his  majesty  gave  me  his  blessing,  200  mohurs  and  one 
'*  coin  weighing  100  mohurs,''  to  which  this  note  is  appended, 
<<  Golden  coins  of  this  and  greater  weight  were  often  given   as 
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"  marks  of  favor — silver  coin,  of  several  hundred  rupees  value 
**  were  also  in  use  ;  and  there  is  one  of  them  now  in  the  British 
"  Museum,  of  which  the  ingenious  Mr.  Richardson  has  given  a 
"  very  full  description  in  his  very  learned  work,  the  '  Persian  and 
"  Arabic  Dictionary.'  " 

Elphinstone*  in  his  history,  alludes  very  cursorily  to  the  ancient 

coinage  of  India  and  merely  tells  ns,  "  that  the  first  princes  used 

*'  dinars  and  dirhems  like  the  Caliphs,  these  were  succeeded  by 

"  tankhas  divided  into  dams  and  jitals — Shir  Shahf  changed  the 

**  name  of  tankha  to  that  of  rupeia,  or  rupee,  which  was  adopted 

"  by  Akbar,  and  the  latter  prince  fixed  the  weight  and  relative  va- 

_  lue  of  money  on  a  scale  which  remained  unaltered 

1761  A*  D. 

'*  till  the  dissolution  of  the  Mogul  empire,  (1761  A. 

**  D.)  and  is  the  basis  of  that  now  in  use."  In  a  note  he  adds,  "  the 

"  Dinar  under  the  Caliphs  was  about  equal  to  10*.  Bd.     In  Ibn 

**  Batula'sJ  time  a  western  dinar  was  to  an  eastern  dinar  as  4  to  1 

"  and  an  eastern  dinar  fV  o^  &  tankha,  which  even  supposing  a 

"  tankha  of  that  day  to  be  equal  to  a  rupee  of  Akbar,  would  be 

•*  only  2ld.     The  tankha  is  said  by  Ferishta  to  have  been  in  Ala  u 

"  Dins  time  (1295  A.  D)  equal  to  50  jitals,    and  in   Mohammed 

**  Toglak's  time  (1325  A.  D.)  it  was  so  debased  as  to  be  worth  no 

"  more  than  16  peisas." 

'*  The  rupee§  of  Akbar  contained  174.5  grains  of  pure  silver 
'*  and  was  divided  into  40  dams  or  peisas  (of  191^  grs.  of  copper 
"  each).  The  dam  was  divided  into  25  jitals  (probably  a  nominal 
"  coin).  Queen  Elizabeth's  shilling  contained  88.8  grs,  of  pure 
"  silver— Akbar's  rupee  therefore  was  worth  1*.  ll^d.  of  English 
"  money  of  his  time." 

Having  thus  traced  the  various  denominations  of  coins  from 
very  early  times  down  to  a  more  modern  date  with  such  explana- 
tbns  of  their  values  and  kinds  annexed  as  are  afforded  by  cotem- 

•  Page  429. 

t  Lived  1640  A.  D.— 947  A.  H. 

X  Who  wrote  nearly  2  centuries  before  Baber,  that  ii,  aboat  A .  D.  1800. 

i  Weighed  187.5. 
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porary  authors,  I  will  conclude  with  some  account  of  our  present 
coinage,  and  compare  it  with  others  that  have  been  current  within 
the  last  century  in  British  India. 

From  a  revised  Assay  Table,  lately  published  by  the  Bombay 
Government,  of  coins  current  in  the  territories  under  that  Presi- 
dency, or  imported  there  as  bullion,  it  is  shown  what  a  marvellous 
variety  of  sorts  each  district  exhibits.  It  should  be  remembered, 
these  are  all  coins  of  quite  a  modern  stamp,  with  one  or  two  ex- 
ceptions, probably  none  of  them  being  much  more  than  a  100 
years  old. 

The  Table  contains  27  varieties  of  gold  coins  current  in,  or  im- 
ported from  the  Madras  Presidency.  Of  these,  the  average 
is  80  per  cent  touoh,  that  is  20  alloy  to  80  gold,  while  the  Englisli 
sovereign  is  91*666  touch. 

Among  them  the  Gharava  Tharokee  Pagoda  formerly  current  in 
the  Southern  Mahratta  country,  gives  the  finest  touch  being  85.25. 
While  the  Sultana  and  Canteroy  Fanams  show  most  alloy,  being 
only  58  and  59  touch  respectively. 

The  same  Assay  Table  gives  22  varieties  of  Rupees  from  Guzerat 
with  an  average  touch  of  87. 

The  highest  being  the  Ahmedabad  Hallee  Rupee,  98.05. 

The  lowest  the  Chittoree  Rupee,  74.52. 

The  fineness  of  the  new  Company's  Rupee  current  through  Bri- 
tish India  is  91.666.     And  the  English  shilling,  92.5. 

Twenty  varieties  are  given  of  the  Deccan  coinage,  with  an  aver- 
age touch  of  88. 

The  highest  being  the  Berhanpoor  Rupee,  94.75  ;  coined  byScin- 
dia  in  Khandeish. 

The  lowest,  the  Komptee  Old  Rupee,  63 ;  struck  at  Pannallee  by 
the  Rajah  of  Kolapore. 

Eighteen  varieties  of  the  S.  Mahratta  coinage  with  an  average 
touch  of  86. 

The  highest  bemg  the  Phoolsheree  Rupee,  95.60  ;  a  species  of 
Ankoosee :  coined  at  Phoolsher. 

The  lowest  the  Nilkunkee  Rupee,  54. 
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Twenty-nine  varietiea  of  the  Hyderabad  Assigned*  Districts  with 
an  average  touch  of  80. 

The  highest  being  the  Chandore  Rupee,  92. 
The  lowest  the  New  Narrinpett  Rupee,  74.86. 

Twenty-six  varieties  from  Scinde  with  an  average  touch  of  86. 
The  highest  being  the  Tuttaee  Old  Rupee,  98.23,  current  at  Sha- 
bnnder,  Dhurraza,  Succara  and  Kekrola. 

The  lowest  the  Hydrabadee  Rupee,  69.60. 

Fourteen  from  the  Punjaub,  with  an  average  touch  of  88. 

The  highest  being  the  Sha  Jehan  Rupee,  97.76. 

The  lowest  the  Qoondashye  Rupee,  75.52. 

These  examples  will  serve  to  exhibit  the  state  of  the  currency 
before  the  establishment  of  Mints  by  the  E.  I.  Company.  That 
these  were  all  the  varieties  of  coins,  and  that  there  were  not  legi- 
ons of  others  up  and  down  India,  I  must  not  for  a  moment  be  sup- 
posed to  put  forward.  Only  the  other  day  Mr.  Seton  Carr  in  his 
speech  to  the  Court  of  Proprietors  upon  the  policy  of  granting 
Lord  Dalhousie  a  pension,  mentioned  tliat  the  Company's  Rupee 
had  supplanted  some  60  different  kinds  of  currency  in  the  Punjaub 
alone,  and  I  imagine  the  varieties  there  are  not  more  numerous 
than  in  other  parts  of  India. 

*  In  1852,  the  Nisam*a  Ooyerament  sent  down  a  number  of  Uncurrent  Coini 
weighing  9,51,166  Tolai  8  A.  0  P.  to  be  asiayed  and  Talued  at  MadrMS,  in  order 
that  their  net  outturn  in  Company's  Kupets  might  be  taken  in  payment  of  the 
Kisam's  debt  to  the  British  Government.  Subjoined  is  the  result  of  the  operati- 
on given  by  M^or  J.  T.  Smith,  the  Mint  Master  at  that  time,  showing  the  net 
Outium  to  be  8,14,203  R«.  U  A.  7  P.,  exclusive  of  Seignorage  and  Kefinage. 


Oiosa  weight.             | 

A.S  per  Assay  Master's  outturn  Keports.  daieU  3rd  Seutem- 
berand  30th  October  1832. 

Before  Melt- 
ing. 

After  Melt- 
ing. 

Standard 
Weight. 

Outturn  Value. 

Net  Outturn 
Value. 

Tolas    A.  P. 
9.J.1M    8    0 

Tolas    A.  P. 
^9.49.89»    8    0 

Rs.      A.    P. 
8,39.563  10      1 

Rs.       A.  P. 

8,39,563    9    0 

8,14.203  14    7 

In  CoJ.  Smith's  Report  also,  upon  the  Tarious  poinU  of  enquiry  regarding  the 
Madras  Mint,  suggested  by  the  QoTernmentof  India,  the  Hydrabad  Currency  is 
aUnded  to  in  these  words,  (psra.  42  )  "  An  extensiye  Coinage  will  probably  be 
"  required  to  rectify  the  indetoribahle  confutionoi  the  Hydrabad  Currency.  lU 
"  Talue  is,  I  belteTe,  estimated  at  from  2  to  3  Crores,  which  with  a  due  proportion 
"  of  small  Silrer  and  Copper  coins,  would  require  a  coinage  of  17  or  18  crores  of 
"  pieces." 
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With  regard  to  the  coins  which  have  just  heen  enumerated,  it  is 
right  to  draw  attention  to  the  high  standard  of  value  the  majoritj 
of  them  reach.  It  almost  leads  one  to  suppose  that  native  Princes 
never  dehased  their  coinage,  as  the  Romans  did  in  the  1st  Punic 
war,  when  they  reduced  the  As  from  12  oz.  to  2,  and  as  Henry 
YIII.  and  some  of  our  Kings  have  done,  and  as  James  did  in 
Ireland  in  1698  after  the  siege  of  Londonderry,  to  serve  their  own 
or  some  political  convenience,  were  it  not  that  such  a  conclu- 
sion is  opposed  to  all  we  know  of  the  origin  and  lives  of  many  of 
them — who  being  often  mere  adventurers,  and  succeeding  to  the 
musnud  by  some  happy  stroke  of  luck  or  desperate  villainy, 
were  not  likely  to  neglect  the  mint,  so  powerful  an  engine  to  wipe  off 
a  debt  or  replenish  (for  the  moment)  an  empty  treasury.  In- 
deed, we  may  feel  certain  that  tampering  with  the  fineness  of  the 
metal  was  a  \ery  common  practice  with  them,  for  we  know  it  was 
customary  with  native  Financiers  in  Bengal  to  demand  "  a  Sherusteh 
**  Butta  or  per  centage  on  the  difference  between  the  coin  in  which 
•*  the  lands  were  universally  assessed  and  the  coins  in  which  the 
"  cultivators  paid  their  taxes,"  and  no  doubt  they  made  it  a  fruitful 
source  of  income. 

Akbar's  coinage  however  is  admitted  by  all  hands  to  have  been 
the  true  and  ancient  standard.  Jervis  speaking  of  it  in  his 
Indian  Metrology,  (p.  63)  says,  "  the  coins  of  Bengal  were  origi- 
*'  nally  the  same  as  those  of  Surat,  as  restored  and  established  by 
«*  the  wise  and  virtuous  Akbar.  The  true  tola  weight  and  the  weight 
"  of  the  rupee  was  then  fixed  at  12  massas  or  187.5  grains." 

A  curious  account  of  Akbar's  treasures  in  coined  money  and 
jewels  is  given  in  the  **  New  History  of  the  East  Indies,"  translated 
from  Abbe  de  Guzon,  (page  263.  vol.  i.)  "  Achobar  for  so  that 
"  prince  was  called  caused  a  certain  species  of  money  to  be  coined 
«*  of  the  value  of  25,  60  and  100  toles  which  were  worth  2,012|, 
"  4,025,  8,050  crowns,  each  piece,  amounting  to  the  sum  of 
"  6,970,000  massas  which  make  97,680,000  roupees  or  48,790,000 
"  crowns,  money  of  France.  He  had  also  besides  a  100,000,000 
"  of  roupees  or  60,000,000  of  crowns,  in  a  certain  species  of  money 
"  called  after  his  name,  roupees  of  Achobar.     And  250,000,000  of 
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**  another  species  of  money   called  peisas  or  pechas,  30  of  which 
"  make  a  roupee. 

*'  The  peisas  or  pechas  are  a  small  piece  of  copper  not  quite  2 
"  lairds  French  money  in  value. 

*'  The  mamoudy  is  their  smallest  piece  of  silver,  it  is  valued  at 
"  10^  sols ;  26  pechas  =  1  mamoudy  ;  a  roupee  of  silver  is  valu- 
"  ed  at  30  French  sols. 

**  The  roupee  of  gold  is  only  known  among  the  great  lords,  and 
**  is  worth  14  silver  roupees  or  21  livres.  The  thiel  of  silver  makes 
"  11,  12  or  13  roupees  current  money.  The  massas  is  another 
"  piece,  of  which  1 1|  make  a  thiel  of  silver  ;  and  10  of  these  make 
**  a  thiel  gold. 

"  100,000  roupees  =  a  lek. 
"  100,000  leks         =  a  couron. 
"  100,000  courons  =  padan. 
"  100,000  padans    =  nil. 

I  do  not  engage  to  understand  Mon.  Guzon's  computation,  in  one 
place  he  says,  30  peisas  make  a  roupee  and  afterwards  that  30  sols 
make  a  roupee  and  that  a  peisa  equals  2  lairds  (or  ^  a  sol),  but  I 
give  the  extract  as  a  curiosity.  The  sol,  the  livre,  the  laird,  the 
denier  and  the  pistole  formed  the  ancient  money  of  France  which 
ceased  to  be  current  in  1834. 

To  go  back  to  Jervis  again,  who  says  Akbar*s  rupee  was  divided 
into  12  massas,  each  massa  being  15.625  grs.  troy,  we  find,  *'  In 
^  the  reign  of  Shah  Jehan  the  coinage  was  reduced  to  1 1 1  massas, 
"  and  this  multiplied  by  15.625  shows  the  origin  of  the  deteriorate 
"ed  coins  of  later  years,  and  equals  179.6875  grs.  troy,  which 
*'  standard  with  very  trifling  modifications  has  continued  at  a  stay 
"  ever  since,  though  it  is  remarkable  through  the  profound  ignor- 
"  ance  of  our  own  governments  and  countrymen  on  the  subject  or 
**  probably  their  apathetic  indifference  to  such  calculations  and  to 
^  the  great  financial  questions  in  connection  with  the  character, 
'*  dignity  and  stability  of  the  state,  this  standard  has  been  suppos- 
"  edto  be  the  full  weight  of  12  massas  or  1  tola,  and  now  ulti- 
**  mately  fixed  as  the  unit  of  the  monetary  system  throughout 
"*  British  India." 
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When  we  first  came  to  India,  attracted  by  the  inyiting  reports  of 
Drake  and  Cavendish,  and  were  permitted  to  establish  here  and 
there  a  factory,  originally  subordinate  to  Surat,  but  afterwards  to 
Madras,  Bombay  and  Bengal— constantly  at  war  to-day  with  the 
Mahrattas,  to-morrow  with  the  Moguls,  and  the  next  with  the 
Dutch,  Portuguese  or  other  European  rivals— our  hold  upon  India, 
even  up  to  the  close  of  the  17th  century,  was  of  far  too  precarious 
and  insecure  a  nature  to  admit  of  our  finding,  at  the  present  day, 
many  traces  significant  of  our  early  occupation  of  the  country  ;  ne- 
vertheless our  factories  and  stations  rapidly  continued  to  extend 
with  a  growing  charge  in  their  accounts  to  "  Civil  and  Military  ex< 
penses,"  and  eventually  resulted  in  the  foundation  of  a  British 
empire  in  the  East,  the  envy  of  the  present  age.  In  this  prelimi- 
nary state,  things  continued  with  variable  fortune  till  1746,  when 
our  political  horizon  looked  gloomy  in  India,  and  Madras  was  taken 
by  the  French,  but  restored  by  the  peace  of  Aix  la  Chapelle  in 
1748.  Subsequent  to  this,  occurred  those  memorable  struggles  be- 
tween our  countrymen  under  Clive  and  the  French  under  Dupleix, 
ending  after  a  long  conflict  in  their  overthrow,  and  in  the  extinc- 
tion of  the  Mogul  empire  and  the  eventual  succession  of  Company 
Durbar.  In  1771,  the  East  India  Company,  we  are  told,  "stood 
forth  publicly  in  the  character  of  Dewan." 

It  is  not  always  an  easy  matter  to  get  information  of  many  things 
connected  with  our  first  government  of  India — and  the  coinage  of 
money  is  among  the  number. 

Caesar  Mureau's  "  E.  I.  Company's  Records"  exhibit  in  chrono* 
logical  order  the  Commercial  and  Political  history  of  the  Company 
from  1600  to  1823,  and  is  a  very  comprehensive  account  in  a  suc- 
cinct and  readable  form ;  but  he  alludes  to  mint  matters  only  once, 
and  that  merely  to  say  that  in  1677  permission  was  granted  the 
Company  to  coin  money. 

The  earliest  notice  of  a  mint,  I  can  anywhere  trace,  is  in  Kayes' 

History,  (p.  68,)  where  speaking  of  various  administrative  schemes 

1669  A  D  proposed  by  the  Court  in  1669-70,  he  says,  "They 

recommended  also  the  establishment  of  a  Mint." 
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Accordingly  in  the  charter  granted  by  Charles  II.  to   the  E.  I. 
1677  A  D  Company  in  1677,  besides  having  their  old  privi- 

leges confirmed    to   them,  authority   was    granted 
them  to  coin  money  (not  resembling  British  money)  at  Bombay 
and  other  places  in  India,  with  respect  to  which  Mr.  Kayes  says, 
(p.  71) — ^*^  The  establishment  of  a  mint  had  long  before  been  re- 
"  commended  to  the  Company  by  their  servants  abroad ;  and  it 
**  had  been  much  considered  and  discussed  but  had  never  before 
"  taken  practical  shape.    It  was  now  however  actually  to  pass  in- 
"  to  a  fact  by  the  express  permission  of  the  crown.    The  Company 
"  legtrded  it  simply  as  an  instrument  of  trade  but  their  servants 
*<  five  and  twenty  years  before  had  been  looking  at  the  matter  of  a 
'*  Tankshall*  in  the  Deccan  in  connexion  with  the  question  of  war. 
**  The  Factors  at  Rajapore,  recommending  the  Company  to  coin 
"money,  wrote  in  1659  "For  your  worships  may  please',  to  know 
"  that  all  these  artificial  mines  of  money  which  were  made  in  time 
"*  of  peace  are  now  exhausted  through  a  civil  war — ^will  it  not  be 
"  necessary  to  have  a  Tanks  hall  in  the  Deccan  and  a  coin  that  will 
"  be  current  to  carry  on  a  trade  here,  as  large  as  you  please  during 
**  joar  war  with  India  and  which  will  continue  no  longer  than  you 
"please? — ^Then  judge  if   you  would  not  make  the  Tankshall 
"  cry  as  mournful  to  the  king  of  India's  ears  as  the  liver,  the 
**  fountain  of  the  blood,  should  complain  in  a  natural  body,  and 
"  then  what  conditions  you  may  bring  him  to  is  easy  to  foretell." 

Many  years  would  naturally  elapse  before  the  Company's  coin- 
age took  an  important  part  in  the  general  circulating  power  of 
the  country.    Each  district  wedded  to  its  own  currency  would  rea- 
sonably be  jealous  of  a  foreign  coin,  and  resist  its  introduction  at 
soy  rate  at  first.     It  was  probably  far  into  the  18th  century  be- 
fore the  Company's  coinage  took  its  place  among  the  other  cur- 
rencies of  the  country  and  performed  a  material  part  of  the  duty 
of  circulation. 
Mr.  DiUon  in  his  "  East  Indies"  speaking  of  the  natives  in 
Malabar  alludes  to  the  currency  of  that  part  of  the 
world  in  1698,  "  To  every  one  of  these  natives  you 

*  From  two  Sanscrit  words  Bignifyiog  a  coin  and  a  hall. 
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**  pay  8  tares  per  diem  which  amounts  to  ^  a  fanam.  The  fanam  is 
"  a  small  piece  of  gold  worth  16  tares,  and  the  tare  is  a  small  sil- 
"  ver  coin  worth  about  a  Jrf.  Each  native  has  not  above  4  tares  a 
'*  day  when  he  keeps  guard  in  a  house,  but  when  he  travels  he  his 
**  double  pay." 

In  an  old  Fort  St.  George  Journal  for  1716  is  an  entry  for  the 
month  of  May,  *'  Rupees  Madrass  Dr.  to  Edward 
«*  Harrison,  Esq.,  Mint  Master,  Pagodas  238-32,  for 
'^  836^  Rupees  received  of  him  account  coinage  at  350  Rups.  per 
^*  100  Pag."  And  in  the  June  Journal,  "  Rupees  Madrass  Dr.  to 
"  Edward  Harrison,  Esq.,  Mint  Master,  Pag.  105-9-0,  for  268  5-0 
*^  dd.  out  of  the  Mint  into  the  Warehouse  account  coinage  for  the 
**  month  of  May  at  350  Rups.  per  100  Pag.,"  and  so  on  for  other 
months. 

Pagodas  and  Fanams  were  the  old  money  of  account  at  Madras, 
and  were  reckoned  in  this  wise. 

10  Cash  made  a  Dudy. 

8  Dudies  made  a  Fanam. 
45  Fanams  made  a  Pagoda. 
Lnllier  has  given  an  account  of  Pondicherry  in  1722,  and  alluded 
to  the  currency  in  these  words.     "  The  Company 
"  (French)  as  Sovereign  of  Pondicherry  and  its  de- 
"  pendencies  causes  money  to  be  coined  there  in  the  name  of  the 
"  king.     Cowries  are  not  taken  in  payment,  which  however  are 
<*  current  in  the  country,  although  no  more  than  little  shells  20  of 
'*  which  are  worth  a  liard.     They  also  use  caches  (cash)  a  small 
"  piece  of  copper  worth  a  denier :  the  largest  pieces  of  silver  are 
*'  valued  at  4  sols ;  and  their  coins  called  Pagodas  ^  a  pistole." 

Stavorinus  in  his  account  of  his  voyage  to  the  East  mentions 
1768—1771 A  T>  ^°^^  *^^  silver  Rupees  as  current  in  Bengal  and 
'  throughout  the  whole  extent  of  Hindostan,  stamped 
wi^  Persian  letters  instead  of  any  portrait  or  arms.  '*  When  the 
'*  Rupees  first  come  from  the  mint  they  are  called  Sicca  Rupees 
"  of  the  first  year,  and  they  decrease  every  year  in  value,  and  at 
**  the  end  of  nine  years  are  taken  at  the  same  rate  as  Arcot  Rupees. 
'*  Those  coined  at  Moorshebad  are  the  current  coin  in  which  the 


OCT. — ^DEC.  1856.]  Notet  on  Indian  Currencies.  61 

'<  trade  of  the  Company  is  carried  on.  It  is  the  money  of  account 
"  according  to  which  the  value  of  the  other  Rupees  is  calculated. 
'*  The  Arcot  Rupees  are  coined  by  the  English  at  Arcot  and  by  the 
"  French  at  Pondicherry.  The  gold  Rupee  called  Mohur  is  worth 
**  15  silver  Sicca  Rupees.'^ 

At  page  475  of  vol.  ii.  of  his  voyages  he  describes  the  Mint  at 

Surat.    **  The  mint  where  the  silver  is  imported  and  coined  into 

**  Rupees,  by  having  the  impression  of  the  Emperor^s  name  and 

^  the  year  of  his  reign  stamped  upon  them,  is  a  large  pile  sur- 

"  rounded  by  a  high  wall — along  the  wall  are  sheds  under  which 

**  the  workmen  sit :  on  the  right  hand  is  an  elevated  apartment  for 

"  the  overseers  and  inspectors  when  any  work  is  doing  ;  opposite 

**  (o  it  a  square  place  is  walled  off  where  the  silver  and  copper  are 

"  melted  and  cast  in  moulds  into  bars  or  ingots.     The  metal  is 

*'  weighed  to  the  workmen  who  cut  it  into  pieces  of  the  exact 

**  weight  which  the  coin  to  be  struck  requires,  every  one  having  a 

**  pair  of  scales  at  hand  for  that  purpose  in  which  every  piece  is  se- 

"  parately  weighed.  These  workmen  beat  it  round  and  flat,  though 

*'  one  piece  sometimes  falls  thicker  than  another  to  which  exact 

^  attention  is  not  paid.    It  then  goes  to  the  coiners  who  were  then 

**  about  30  in  number,  each  of  whom  has  an  assistant,  who  puts 

"  the  prepared  piece  of  copper  or  silver  upon  the  lower  die,  while 

**  the  other  places  the  upper  one  which  he  holds  in  his  left  hand 

"  upon  them,  and  stamps  the  impression  upon  them  with  a  forcible 

**  blow  of  a  hammer." 

Schomberg  describes  the  Mint  of  the  king  of  Oude  much  in  the 
same  terms ;  his  account  is  somewhat  more  modem,  and  it  ap- 
pears the  Oude  Mint  paid  more  attention  to  the  beauty  of  the  coin 
and  the  accuracy  of  workmanship,  the  description  does  not  other- 
wise differ  much  from  that  given  of  the  Surat  Mint. 

Mr.  Holt  Mackenzie  in  his  evidence  before  the  Select  Committee 
in  1832  says,  **  the  Sicca  Rupee  has  been  a  legal  tender  in  Calcutta 
"ever  since  we  acquired  the  country — the  present  Sicca  Rupee  bears 
**  the  date  of  the  19th  year  of  the  last  King— There  were  3  Rupees, 
"  the  current  Rupee,  the  Sonat  Rupee,  and  the  Sicca  Rupee — 
"  But  previously  to  A.  D.  1773,  the  Rupees  were  distinguished  by 
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<*  the  years  in  which  they  were  coined ;  that  is  to  say  the  impres- 
<'  sion  bore  that  they  were  struck  in  such  a  year  of  the  reigning 
1773  AD  "  ^"^^  °^  T^Ahi ;  and  after  circulating  4  or  6  years 

^*  they  suffered  a  depreciation  whether  they  had  lost 
"  weight  or  not,  being  reckoned  Sonat  Rupees,  that  is.  Rupees  **  of 
"  years."  These  with  several  other  coins  continued  to  circulate  at 
*'  different  rates  of  discount,  and  accounts  were  kept  in  a  nominal 
'*  coin  called  the  current  Rupee,  which  was  probably  taken  at  tha 
"  rate  of  116  to  the  100  Sicca  Rupees  to  represent  the  average  of 
''  the  currency  actually  in  circulation.  The  first  step  to  reform, 
*'  was  a  resolution  that  all  Rupees  coined  in  future  should  bear 
"  the  impression  of  the  19th  year*  of  the  reign  of  Shah  AUum, 
*'  and  so  put  an  end  to  the  arbitrary  distinction  previously  made  to 
1 TAQ   o  A  TA      "  ^^  coinage  of  different  years ;  and  in  179  2—3  A.  D. 

"  the  Sicca  Rupee  was  by  the  rules  contained  in  Beg. 
"  35  of  the  Bengal  code  rendered  the  only  legal  silver  currency 
"  for  the  provinces  of  Bengal,  Baharand  Orissa — The  Sonat  Rupee 
"  is  still  used  in  the  military  accounts  and  is  considered  equivalent 
'*  to  the  Ferruckabad,  Madras  and  Bombay  Rupees.  Since 
'*  1793  all  other  Rupees  but  the  Sicca  Rupees  have  been  receiv- 
*'  ed  as  bullion.  The  Sicca  Rupees  used  to  be  receivable  as  of 
"  full  weight,  if  the  deficiency  did  not  exceed  6  Annas  (t%)  in 
"  100  Rupees.  Since  1818  the  limit  has  been  extended,  a  defici- 
'*  ency  of  2  pice  ( ,  |t)  or  about  2  grains  being  allowed  in  each 
'*  coin.  In  the  remoter  districts  and  in  the  dealings  of  the  poorer 
"  classes,  different  rupees  appear  still  to  be  in  circulation,  but  the 
"  mass  of  the  currency  is  the  Calcutta  Sicca  Rupee.  In  general 
"  the  state  of  the  currency  out  of  the  Company's  territory  is  very 
*'  irregular,  each  Sovereignty  has  its  own  Rupees  and  they  vary 
"  very  considerably." 

Further  evidence  was  also  given  before  the  same  Conunittee, 
that  prior  to  1809  there  were/owr  Mints  in  the  Bengal 

1809    Am    D«  .  , 

temtones,  one  at  Calcutta,  one  at  Benares,  one  at 
Ferruckabad,  and  one  at  Delhi ;  and  there  were  three  currencies,the 
Calcutta  Sicca,  the  Benares,  and  the  Ferruckabad  Rupee,  the  last 

♦  About  1773  A.  D. 
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called  also  Qaenow  Rupee,  because  intended  to  be  equivalent  to 
that  of  the  Oude  Qovernment,  and  struck  both  at  Ferruckabad  and 
Delhi,  but  the  Delhi  Mint  was  never  employed  to  any  great  extent. 
For  a  long  time  back,  the  Calcutta  Sicca  Rupee  had  circulated  in 
Bengal^  Behar,   and  Orissa — the   Benares  Rupee   was   confined 
to  the  province  of  Benares,   and  the  Ferruckabad  Rupee   to  all 
ceded  and  conquered  districts,  except  Cuttack  and  the   acquisiti- 
ons east  of  Bengal,  into  which  the  Calcutta  Rupee  had  been  in- 
troduced.   It  was  also  stated  that  the  standard  of  the  Calcutta 
Sicca  Rupee  and  Ferruckabad  Rupees  was  the  same,  being  j'^  alloy 
—the  former  weighing  192  grains  with  176  grains  pure  silver,  the 
latter  weighing  180  grains  with  165  grains  pure  silver,   omitting 
fracUons — and  that  at  Madras  and  Bombay  the  rupee  was  similar 
to  the  Ferruckabad — and  that  there  was   a  mint  at  Saugor  estab- 
lished for  the  temporary  purpose  of  converting  local  currencies  in- 
to Ferruckabad  Rupees.     It  was  likewise  stated  that  a  copper  coin 
passes  through  the  Bengal  territories  at  the  rate  of  64  to  a  Rupee, 
hut  is  legal  tender  only  for  the  fractional  parts  of  that  coin — and 
that  because  the  market  value  of  gold  relatively  to  silver  was  great- 
er than  the  mint  value,  therefore  gold  had  ceased  to  circulate.  Also 
that  the  Bengal  gold  mohur  weighs  204*710  grains  of  which  187.651 
is  fine  gold — and  that  the  Madras  gold  Rupee  is  of  the  same  weight 
^d  standard  as  the  silver,  viz.  180  grains — and  that  at  both  Presi- 
dencies the  relative  value  of  gold  to  silver  is  15  to  1 — and  that  there 
were  lKr99  mints  at  Bombay,  one  at  the  Presidency,  one  at  Trivat 
and  one  at  Broach,  and  that  Madras  had  one  mint. 

,.  In  1818,  the  Bengal   Government  added  to   the 

weight  of  the  Rupee,  leaving  the  quantity  of  silver 
the  same  and  increasing  the  weight  by  alloy,  the  reason  given  was 
that  the  Rupee  being  much  purer  than  other  coins,  and  more  espe- 
cially than  the  Spanish  Dollar  of  which  the  import  into  Calcutta 
was  large,  a  considerable  expense  was  incurred  in  refining,  and  some 
delay  occasioned. 

In  1819,  the  currency  was  changed  in  Madras  from  Pagodas  to 
Rupees,  in  which  former  coin  all  accounts  had  previously  been 
kept,  and  the  Rupee  was  rated  in  the  accounts  rendered  to  Parlia- 
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ment  at  2«.  3  tVtV^-»  though  at  the  mint  price  of  silver  in  Eng- 
land it  should  only  have  been  Itf.  11  t^vt^* 

In  1835,  the  East  India  Company's  coinage  underwent  its  final 
adjustment  to  the  state  that  it  remains  in  at  the  pre- 
sent day.     It  was  ordained  that  the  undermentioned 

coins  only  should  be  coined  at  the  Mints  within  the  territories  of 

the  East  India  Company. 

The  Co.'s  Rupee  weighing  180  grains.  /  \\  standard,  or  165 grains 
The      I        do.  I      pure  silver  and  15  grains 

&  the    ^        do.  \     alloy. 

Impression  on  one  side,  the  head  and  name  of  the  Sovereign  of 
Great  Britain,  on  the  reverse,  the  name  of  the  coin  in  English  and 
Persian,  and  of  the  East  India  Company. 

The  Company's  Rupee,  ^  Rupee  and  double  Rupee  to  be  legal 
tender,  if  not  deficient  more  than  2  per  cent,  in  weight,  and  if  not 
clipped  or  filed  or  defaced  otherwise  than  by  use. 

The  Company's  Rupee  to  be  equivalent  to  the  Bombay,  Madras, 
Ferruckabad,  and Sonat  Rupees,  and  to  j-f  of  Calcutta  Sicca  Rupee ; 
Company's  ^  Rupee  to  be  legal  tender  only  in  payment  of  the  frac- 
tion of  a  Rupee. 

The  undermentioned  gold  coins  only  to  be  coined  at  the  mints  : 
A  gold  mohur  or  15  Rupee  piece,  180  grains  weight  and  \\  fine. 

A  \  do.  or  5  do.  do. 
A  f  do.  or  10  do.  do. 
A  double  do.  or  SO  do.  do. 
Gold  coin  not  to  be  legal  tender. 

By  a  proclamation  issued  in  1841  gold  was  allowed  to  be  re- 
ceived at  the  public  treasuries  in  payment  of  taxes,  and  was 
so  received  very  firequenUy  tUl  1852,  when  in  consequence  of  the 
discovery  of  gold  in  Australia  the  proclamation  was  cancelled,  and 
gold  is  now  only  received  into  treasuries  as  deposits  for  security. 

To  compare  the  Company's  Rupee  with  an  English  Shilling. 
The  Co.'s  Rupee  is  180  grs.  in  weight  of  which  165  are  pure  silver. 
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that  if,  440  grs.  outof  480gr8.  (the  oz.)are  pure  silver. 

or  220  dwt«.  out  of  240  dwte.  (the  lb.)  are  do. 
that  is,  the  Co.'s  Rupee  is  [^  fine  or  '916  touch. 

The  English  Shilling  is  87  j^  ^^'  ^  weight  of  which  80  ^V   are 

pure  silver, 
that  is,  444  grs.  out  of  480  grs.  (the  oz.)  are  do. 
or  222  dwts.  out  of  240  dwts.  (the  lb.)  are  do. 
that  is,  it  is  H  fine  or    '925  touch. 
English  silver  which  is  j  }  fine  is  called  standard  silver. 

The  Company's  Rupee,  it  will  be  observed,  is  Worse  .009,  that 
is,  a  pound  of  English  standard  silver  contains  2  dwts.  more  pure 
tilTer  than  a  pound  of  Company's  Rupees. 

In  England,  from  1600  A.  D.  down  to  1816,  a  pound  of  standard 
silver  was  coined  into  62  shillings — in  1816  it  was  ordered  to  be 
coined  into  66  shillings,  4  shillings  being  retained  by  Qovemment 
as  aseignorage  amounting  to  6  ^f  percent.  By  this  means,  a  fictiti- 
ous value  is  given  to  the  silver  coinage,  and  the  pieces  pass  current 
for  more  than  their  real  value,  and  thereby  having  no  value  in 
other  countries  equal  to  their  value  at  home  are  neither  melted  nor 
exported.  Though  in  England  an  oz.  of  standard  silver  is  coined 
into  5  Shillings  and  ^\  of  a  Shilling  over,  ( |\  of  which  are  retain* 
ed  as  seignorage)  yet  silver  coins  are  always  rated  at  the  assumed 
price  of  60d.  per  oz.  per  British  standard. 

An  oz.  of  silver  B.  standard  =  60d. 

therefore  1  grain  =  *  125  of  a  penny. 

A  Company's  Rupee  contains  178*37  grains  B.  standard 
therefore  Co.'s  Rupee  =  U.  10'29625(/.  (Par  of  exchange.) 

Sicca  Rupee  weighs  191*916  grains  of  which 
175*921  are  pure  silver, 
or  176  B.  standard  silver. 

That  is  439*995  out  of  480  grs.  (the  oz.)  are  pure  silver, 
or  219*997  out  of  240  dwts.  (the  lb.)  are      do. 

That  is,  it  is  \iiUi  ^^^^  or  *9165  touch, 
and  U.  11*78 J.  is  its  Par  of  Exchange. 
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III.  Entomological  Papers,  being  descriptions  of  new  Ceylon 
Coleoptera  with  such  observations  on  their  habits,  etc.,  as 
appear  in  any  tcay  interesting.  By  John  Nietneb,  Colombo, 
Ceylon, 

No.  I. 

[Introdaetory  Note  on  the  publication  of  new  ipeciei  under  difad?antagef  inch 
M  describing  entomologiite  necessarily  labor  nnder  in  countries  remote  from  the 
Eufopeaa  centres  of  science.] 

I  little  doubt  that  the  following  descriptions  of  new  Coleoptera 
will  meet  with  anything  but  approbation  from  the  entomological 
world  at  home.  As,  however,  in  spite  of  this  anticipation  of  an  un- 
gracious reception,  I  shall  not  be  deterred  from  my  purpose  of  pub- 
lifhing  such  descriptions  hereafter,  I  may  as  well  try  to  yindicate 
this  measure,  by  setting  forth  the  reasons  which  induce  me  to  con- 
sider  the  difficulties  which  beset  the  path  of  the  entomological 
author  in  this  country,  as  not  insurmountable. 

The  objections  raided  against  me  will  be  these :  that  consider- 
ing the  state  in  which  entomological  literature  still  is,  that  is  to  say, 
considering  that  it  has  not,  generally  speaking,  been  condensed  into 
a  certain  limited  and  obtainable  number  of  volumes,  as  is  the  case 
in  the  higher  branches  of  Zoology  and  Botany,  that  on  the  contrary 
the  bulk  of  it  consists  of  fragments  which  float  without  order  in 
the  misty  and  unfathomable  ocean  of  scientific  journals — it  is  next 
to  impossible  that  an  individual  entomologist  abroad  should  sur- 
round himself  with  this  shapeless  mass  of  learning,  and  keep  him- 
self by  this  or  other  means  so  well  informed  of  the  details  of  the 
actual  progress  of  the  science,  as  not  to  be  exposed  to  mistakes  of 
one  kind  or  another  but  more  especially  to  the  multiplication*  of 
synonyms,  in  attempting  to  work  independently.  It  will  further  be 
urged  against  me,  that  not  having  the  facilities  and  the  wholesome 
check  which  arise  from  the  diligent  use  of  extensive  and  well  nam- 
ed collections,  not  even  having  the  gratification  of  a  brother  ento- 
mologist's views  and  opinions  on  doubtful  cases,  it  will  be  impossi- 
ble even  to  determine  whether  an  insect  be  new  or  not;  and  from 
.these  reasons  it  will  be  inferredi  that  entomologists  abroad  should 
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confine  themselres  to  collecting  and  obfierring  the  hikbita  of  the  ob« 
jecta  of  their  attention,  bat  that  thej  should  neror  go  to  print  with 
matters,  on  which  it  is  impossible  for  the  ablest  among  them  to  be 
qmte  competent  to  deal  with.  These  arguments  are  nnfortimmtelj 
too  true,  but  still  I  think  thej  admit  of  being  mitigated  snfBcieiitl j 
to  come  to  final  condosions  less  disheartening  than  the  aboTe. 

First  of  all,  eTerj  entomologist  giTes  preference  to  a  certain  or- 
der of  insects — smy  Coliopiirm    and  in  this,  eren  in  abnoet  all 
cases,  to  one  or  two  particular  families.     In  studying  for  the  pub- 
lication of  new  species  under  the  disadrantages  just  mentioned,  he 
will  confine  himself  to  this  order  or  perhaps  family.  Now,  although 
as  objected  abore,  the   information  existing  on   this   particular 
branch  is  for  the  most  part  fragmentary,  still  there  are  certain  fa- 
milies on  which  it  has  receired  a  tangible  shape,  through  condensa- 
tion by  able  hands:  Bunnei^ters  ZoMe^Zkrom^x,  Dejean'a  Osra- 
bida,   Erichscn's  Siapk^luud^y  Schoenherr's  Curewltcmkim^  Bdhe- 
man's  ComiW,  Westwood's  Pcnandit^  etc.,  as  well  as  the  latter 
author's  general  work  on  the  families,  and  Lacordaire's  on  the 
Genera  Colecpierorum^  diligently  consulted,  go  as  guides  a  long 
way,  and  should,  although  some  of  them  hare  by  the  rapid  progress 
of  the  science  become  rather  antiquated,  guard  against  a  number  of 
mistakes  of  a  systematic  nature.     As  to  whether  a  beetle   be  new 
or  not,  I  admit  that  in  forming  an  opinion  on  this  question  the  en- 
tomologist situated  as  aboTe,  will  hare  quite  as  much  to  be  gnided 
by  a  certain  tact  (not  clearly  definable  but  understood  by  scientific 
men)  as  by  anything  else,  and  I  am  forced  to  concede  that  under 
almost  any  circumstances,  it  is  totally  impossible  to  arrive  at  an  «•- 
disputable  eertamiy  either  the  one  way  or  the  other.     This,  how- 
erer,  by  no  means  excludes  the  possibility  of  his  forming  an  opi- 
nion with  so  much  precision,  as  to  enable  >»im  to  pronounce  in  the 
matter  with  a  Tery  high  degree  of  cam/Uemee  amd  mil  prdmbiUfy  in 
his  faror.     In  attempting  to  come  to  a  decision  on  this  difficult 
point,  he  win  receire  a  first  superficial  idea  from  careful  reflection 
on  cert^n  accidental  circumstances,  such  as  nse,  scarcity,  or  other 
P^^'iliaritics  of  the  insect  in  question.     This  idea,  which  CTcr  way 
it  m*y  incline,  will  then  either  gain  or  lose  strength  by  diligent 
reference  to  his  Ebrsry,  until  at  length  with  a  certain  aaouit  of 
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tact  and  jadgment  he  will  arrive  at  a  result,  which  under  such  cir- 
cumstances must  earry  much  weight  with  it.  I  shall  illustrate  this 
ease  bj  an  example :  If  for  instance  after  collecting  for  five  years  in 
Ceylon  generally,  and  in  the  Colombo  District  more  especially,  I  find 
at  the  latter  place  an  insect— say  the  Chlisnius  S-maculatus  describ- 
ed below  for  the  first  time,  am  I  not  entitled  to  consider  it  as  very 
scarce  ?  If  on  consulting  my  library  I  discover  nothing  which  can 
possibly  refer  to  it  (finding  that  not  a  single  ChUenitis  is  marked  as 
occurriDg  in  Ceylon),  are  not  the  chances  greatly  in  favor  of  its  be- 
ing an  nndescribed  species  ?  If  again,  I  collect  beetles  as  small 
and  inconspicuous  as  the  Trichopteryx  described  below,  and  con- 
sider at  the  same  time  that,  although  they  are  in  certain  localities 
of  common  occurrence,  no  professional  Coleopterologist  has  ever 
collected  before  me  in  this  Island ;  if,  moreover,  my  library  offers 
nothing  that  could  possibly  refer  to  them  individually  (there  being 
hardly  an  Asiatic  species  mentioned),  am  I  under  these  circum- 
stances not  justified  in  considering  them  as  undescribed  ?  Decided- 
ly I  am.  Circumstances  like  these  would  indeed  be  altogether  con- 
clusive, if  there  was  not  a  chance  of  the  beetle  occurring  in  some 
neighbouring  country,  and  it  having  thence  found  its  way  into  the 
normal  collections  of  Europe.  The  possibility  of  such  being  the 
case,  of  course  enhances  the  difficulties  of  the  case  very  materially, 
but  I  do  not  see  why  they  should  not,  to  a  certain  degree,  be  over- 
come by  the  same  or  similar  means  as  those  cited  for  overcoming 
them  in  one  particular  coimtry. 

•  I  think  I  have  said  enough  to  show,that  the  disadvantages  encoun- 
tered by  the  entomologist  here,  or  in  other  places  similarly  situated, 
in  eonseientiouily  attempting  to  publish  new  species  may  (his  princi- 
pal assistance  being  perseverance,  a  good  library  and  tact— ento- 
mological instinct  I  am  almost  tempted  to  call  it) — be  overcome,  I 
am  far  from  saying  entirefy^h^it  so  far  as  to  expose  him  from 
want  of  resources  in  the  execution  of  his  plan,  to  no  more  mUiakes 
than  are  incident  to  entomologists  under  more  favourable  circum- 
stances, from  neglecting  them.  But  I  am  not  satisfied  with  obtain- 
ing the  simple  grant  of  permission  to  describe  on  the  spot  a  part 
of  what  he  collects — I  claim  more  for  the  entomologist  abroad.  I 
wish  to  show  that  he  should  naturally  be  expected— nay  desired— 
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to  do  so,  for  although  he  Ubon  under  distressing  disadTintages  in 
some  respects,  he  happily  enjoys  a  proportionate  share  of  advan- 
tages in  others.  It  is  unsatisfactory  in  the  extreme  for  an  enthusi- 
astic entomologist  to  be  obliged  to  let  his  collections  go  out  of  his 
own  hands,  see  others  reap  the  honors  from  them  which  are  to  be 
reaped  on  such  occasions,  or  perhaps  see  as  it  were  a  gulf  close 
oTer  them,  hear  no  more  of  them,  and  find  himself  forgotten.  For 
what  is  a  mere  collector  ?  Let  him  display  as  much  industry  as 
possible,  he  is  hardly  looked  upon  as  an  entomologist,  certainly  as 
long  as  he  is  prevented  from  publishing  anything,  not  as  a  scienti- 
fic one.  Now,  if  such  a  man  merely  desists  from  publishing  the 
fruits  of  his  researches,  from  want  of  resources  to  assist  him  to  go 
creditably  through  such  a  task  ;  if  he  suffers  his  collections  to  go 
out  of  his  hands  because  he  is  too  true  a  lover  of  science  not  to 
see  the  credit  in  a  great  measure  due  to  himself  reaped  by  another 
rather  than  to  hoard  up  his  entomological  treasures — a  useless  heap 
eventually  to  be  destroyed  by  moths  and  time — I  say,  that  a  man 
who  acts  upon  principles  like  these,  finds  himself  not  seldom  dis- 
heartened in  the  prosecution  of  his  studies,  under  difficulties  such 
as  I  have  set  forth.  If  however,  as  I  have  endeavoured  to  point 
out,  these  difficulties  can  be  overcome  to  a  very  considerable  extent, 
is  anything  more  natural  than  that  he  should  be  the  herald  of  his 
own  discoveries?  Could  anything  be  more  unkind  and  unge- 
nerous on  the  part  of  his  scientific  brethren  at  home  than  to  oppose 
and  discourage  him  by  their  disapprobation  ?  I  might  enlarge  on 
this  subject,  which  has  been  a  sore  one  with  me  for  a  long  time, 
but  I  think  this  is  sufficient  to  direct  the  reader  into  the  train  of  my 
ideas  and  to  enable  him  to  follow  it  up. 

I  hasten  therefore  to  conclude.  As  mentioned  above,  the  tropi- 
cal entomologist  has  a  proportionate  share  of  advantages  to  balance 
what  falls  to  his  lot  of  the  contrary.  One  of  the  advantages  which 
h*  ri\joy«  over  his  brethren  at  home  i#.  that  he  has  an  opportunity  of 
teeing  and  studying  alive  what  can  at  home  only  be  examined  in  a 
•ta«0  ditr<iring  more  or  les*  frx^m  that  of  life.  Therefore,  if  he  is 
••••Mm  and  ^/inW  to  descriW  new  s^vedes,  it  is  moreover  highly 
mnimU$  tKw  the  sake  of  the  promulgation  of  tound  information  that 
kt  a^ouU  do  so,  that  he  should  avail  himself  of  this,  his  principal 
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advantage  and  describe  fresh  from  nature,  as  many  of  his  favourites 
and  their  habits  as  possible ;  and  to  discourage  him  in  such  an  un- 
dertaking on  any  of  the  above  grounds  would  be  to  discourage  the 
progress  of  science  in  general. 


FAX.  CARABIDiB,  TSIB.  CBL^NIDiE. 

1.     ChUmiuB  CeyUnicus,     N. 

C.  snbellipticus,  subconvexus,  glaberrimus,  nitidus ;  supra  brun- 
neo-seneus,  capite,  thoracis  elytrorumque  margine  aureo-viridibus  ; 
subtns  piceus,  margine,  pedibus  oreqne  dilute  castaneis.  Long. 
Corp.  5f  lin. 

Caput  ante  oculos  2-impressum.  Antennae  art.  3^  quarto  paulo 
longiore.  Mentum  dente  magno  excavate.  Thorax  subquadratus, 
latitudine  parum  longior,  obsolete  punctulatus,  antice  subconvexus, 
lateribns  deflexus,  postice  depressus,  planus,  2.impressus.  Elytra 
subUliter  striato-punctata,  obsoletissime  punctulata. 

In  stagnorom  ripis  inter  arundines  habitat,  in  prov.  occid.  et 
mend,  infrequenter  legi.    Per  occasionem  nocte  ad  lumen  advolat. 

A  handsome  and  interesting  species,  distinguished  as  well  by  its 
general  shape,  which  is  more  elliptic  and  convex  than  usual,  as  by 
its  polished  surface.  The  head  is  oblong  and,  with  the  exception 
of  the  mouth  the  parts  of  which  are  of  a  deep  brown,  of  a  bright 
metallic  green  divided  longitudinally  by  a  streak  of  copper  color. 
The  thorax  is  rather  longer  than  broad,  rounded  in  front  and  flat 
behind  and  finely  punctured  all  over  ;  it  is  of  a  brownish  metallic 
color  bordered  laterally  with  bright  green.  The  elytra  are  of  the 
some  color  as  the  thorax,  the  same  bright  green  stripe  running 
along  the  sides.  The  margin,  properly  speaking,  is  deep  brown. 
They  are  impressed  with  rows  of  fine  indistinct  punctures  and  with 
the  usual  series  of  larger  setigerous  ones  within  the  margin.  They 
are  rather  narrowed  near  the  apex. 

The  female,  in  addition  to  having  the  anterior  tarsi  not  dilated, 
has  the  basal  impression  of  the  thorax  of  a  somewhat  semi-circular 
shape^  and  is  broader  in  the  body  than  the  male. 
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2.  Chlaniu8  S-maculaius.     N. 

C.  prsecedente  major,  minus  convexuA,  latior,  rugosus,  pubescens; 
supra  obscure  nigro-viridis,  capite  Tiridi-seneo,  nitente,  glabro,  elj- 
tris  maculis  5  flavis ;  subtus  piceus ;  pedibus,  eljtrorum  margine 
antennisque  flavls,  ore  tboracisque  margine  magis  minuave  brun- 
neis.     Long.  corp.  6|  lin. 

Caput  ante  oculos  leviter  2-impressum,  punctulatum.  Antennae 
art.  8^  quarto  plus  sesqui  longiore.  Thorax  subquadrato-roton- 
datus,  latitudine  baud  brevier,  dorso  planus,  ad  basin  2-impre88U8, 
rugosus,  pilosus.  Elytra  subdepressa,  subtiliter  striata,  rugosa, 
pilosa,  maculis  2  humeralibuS)  2  intermediis,  1  apicali  flavia  or- 
nata. 

Specimen  singulum  m.  in  lacus  Colombensis  ripis  sub  gramini- 
bus  putrescentibus  legi. 

Not  less  distinguished  than  tie  former,  especially  by  the  round- 
ed shape  of  the  thorax  and  the  5  yellowish  spots  with  which  the 
elytra  are  adorned.  These  are  arranged  in  the  following  manner : 
2  small  ones  at  the  shoulders,  2  large  transverse  ones  at  the  mid- 
dle stretching  from  the  external  margin  towards  the  suture  reach* 
ing,  however,  but  little  more  than  half  across,  1  at  the  apex  ;  this 
is  of  the  shape  of  a  hammer,  and  half  in  one  and  half  in  the  other 
elytron.  The  palpi  appear  to  me  longer  and  more  markedly 
elbowed  at  the  joints  than  is  usual  with  insects  of  this  genus,  the 
last  joint  is  deeply  excavated  at  the  tip.  The  thorax  is  of  sub- 
orbicular  form,  the  back  and  hind  part  are  flat,  the  sides  slightly 
depressed,  the  margin  sharp,  the  basal  impressions  very  near  the 
angles ;  it  is,  as  are  also  the  elytra,  rough  and  finely  pubescent,  the 
striee  of  the  latter  being  thereby  rendered  obsolete.  Legs  of  m. 
stout,  anterior  tarsi  strongly  dilated. 

3.  Chlanius  pukher,     N. 

C.  elongatus,  subconvexus,  subglabratus,  seneo-viridis,  elytris 
obscurioribus,  limbo  pedibusque  flavis,  subtus  piceus.  Long.  corp. 
6|Hn. 

Caput  oblongum  nitidissimum,  ante  oculos  2-impre88um.  Men- 
tum  dente  fortiter  excavato.    Antennae  art.  3<>  quarto  sesqui  Ion- 
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giore.  Thorax  oblongus  basin  versus  angustatus,  parce  punctula-' 
tus,  antice  lateribus  deflexus,  postice  dorsoque  planus,  basi  2-im- 
pressus.  Elytra  striata,  ad  strias,  prsecipue  aplcem  versus,  sub- 
tilissime  pilosa,  flavo-marginata.  Pedes  flavi,  spinulis  caslaneis. 
Abdomen  flavo-marginatum. 

Specimen  singulum  m.  in  ripis  Maha-Oyse  fluminis  prope  Ne« 
gombo  cepi. 

Distinguished  by  its  elongate  shape.  The  head  is  of  a  bright 
green  color  with  the  labrum  and  the  mandables  of  deep,  and  the 
antennae  and  palpi  of  a  light  brown,  the  latter  being  darkened  to- 
wards the  end.  The  thorax  is  of  the  same  color  as  the  head  re- 
flecting a  copper  hue  from  the  back,  its  anterior  angles  are  obtuse, 
the  basal  ones  being  right  The  elytra  are  of  the  same  greenish 
copper  color  but  darker,  they  are  impressed  with  longitudinal  lines, 
which  are  bordered  on  each  side  by  a  row  of  minute  hairs.  They 
as  well  as  the  abdomen  have  a  yellowish  margin. 

4.     Chlanius  cuprie§Ui8.    N. 
C.  subconvexus,  subglabratus,  capite  thoraceque  cupreis,  elytris 
nigro-seneis,  limbo  pedibusque  flavis,  subtus  piceus.     Long.  corp. 
m.  6| — f.  6i  lin. 

Praecedenti  affinis.  Caput  ante  oculos  indistincte  2-impressium* 
Thorax  ut  in  prsecedente  sed  minor,  antice  lateribus  magis  deflexus, 
linea  media  impressionibusque  basalibus  longitudinalibus,  prsecipue 
in  f.,  profundioribus.  Pedes  flavi,  trochanteribus  spinulisque  cas- 
taneis.    Elytra  prsecedentis. 

In  prov.  ocdd.  fluminum  lacuumque  ripis  infrequenter  legi. 

Allied  to  the  former  but  easily  distinguished  by  size,  color  and 
sculpture  of  the  thorax.  The  male  is  shorter  and  the  female  plump- 
er than  the  former.  The  thorax  is  smaller  and,  as  is  also  the  head, 
of  a  bright  copper  color  with  greenish  sides,  its  impressions,  espe- 
cially in  the  female,  are  deeper  and  its  anterior  part  laterally  more 
deflexed.  Moreover  the  yellowish  margin  of  the  abdomen  is  want- 
ing and  the -tooth  of  the  mentum  is  not  excavated.  The  elytra,  an* 
tennse  and  palpi  are,  making  allowances  for  size  etc.,  those  of  the 
former. 
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5.     Chlaniui  ruguloHis.     N. 

C.  Bubconvexus,  subglabratus,  tborace  occipiteque  rugulosis  cu* 
preis,  elytris  nigro-viridibus,  pedibus,  elytrorum  limbo  lonulisqae 
apicalibus  flavis,  subtus  piceus,  abdomine  apice  margineque  flaTis. 
Long.  Corp.  6^  lin. 

Caput  fronte  2-impre88um,  subtillissime  longitudinaliter  mgulo- 
sum.  Menti  dens  laciniis  extus  rotundatis.  Thorax  lateribus  ro- 
tundatus,  deflexus,  basi  sat  fortiter  angustatus,  obsolete  2-impre8- 
sus,  parce  punctatus,  subtillter  transversim  rugulosus.  Elytra  ut 
in  prsecedente  sed  apice  utrinque  lunula  flava  signata,  ad  atrias  dis- 
tinctius  pilosa,  his  apicem  versus  per  paria  coeuntibus.  Pectus 
abdomenque  picea,  hoc  segmentis  2  ultimis,  prsecedente  dimidio 
margineque  flavis. 

Specimen  unicum  f.  in  Ch,  pulchri  N.  societate  cepi. 

Of  the  general  appearance  of  the  preceding  two  species.  The 
head  finely  longitudinally,  the  thorax  transversely  rugose  ;  the  lat- 
ter with  rounded  and  deflexed  sides.  The  mandibles  are  of  deep 
brown,  the  palpi  and  antennae  of  yellowish  color  darkened  towards 
the  tip.  The  lobes  of  the  mentum  tooth  are  externally  rounded. 
The  elytra  are  marked  by  two  sub-apical  spots  of  yellowish  color 
and  semi-lunar  shape  (the  back  of  the  lunulse  being  turned  towards 
the  suture).  The  striae  verge  near  the  apex  by  twos  into  each 
other.  The  abdomen  is  distinguished  by  having  a  yellow  margin 
and  apex. 

Trib.    SCARITID-^. 

6.     Searites  minor,    N. 

S.  elongatus,  niger,  nitidus,  subtus  nigro  piceus,  pedibus  piceis^ 
tarsis,  antennis  palpisque  castaneis.     Long.  corp.  5  lin.  lat.  1|  lin. 

Caputsubquadratum,anteoculo82-impressum,posticeirregulariter 
sulcatulum.  Mentum  rugosum,  medio  costatum,  lateribus  utrinque 
•  profunde  uni-sulcatum,  lobis  obtusis,  dente  forti,  lobis  paulo  brevi- 
ore.  MaxiUsB  validse,  breves,  apice  extus  leviter  arcuatae  et  exca- 
vatse,  subacuminatse.  Mandibulse  validae,  inter  medium  et  basin 
fortiter  dilatatae,  obtuse  dentatse^  dextera  dente  obtuso  8ubipicali> 
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sapra  subtusque  longitudlnaliter  sulcatse.  Antennae  art.  1^  se- 
qaentiam  trium — 2^  tertii  prope  longitudine.  Thorax  oblongo- 
quadratus,  angulis  anterioribus  obtusis,  poaterioribus  oblique  trun- 
catif »  anguste  marginatus.  Elytra  thoracis  capitisque  prope  lon- 
gitudine, striata,  ante  medium  ad  striam  2°*  uni — apicem  versus  ad 
itiiam  3™  2-punctata,  punctis  piliferis,  basi  granulata,  angulis  ob- 
lique-truncatis,  anguste  marginata.  Pedes  anteriores  tibiis  apice 
extus  5-dentati8,  dentibus  2  ultimis  parvis,  omnes  tarsia  subtus  le- 
viter  excavatis. 

In  prov.  occid.  arenis  humidis  sub  yegitabilibus  putrescentibus 
specimina  nonnulla  legi. 

Scarce  and  but  little  distinguished  excepting  by  its  size,  for  which 
reason,  a  lengthened  description  makes  itself  necessary.  The  head 
is  Bubquadrate,  in  front  with  2  deep  longitudinal  impressions,  be- 
hind the  eyes  finely  sulcated.  The  labrum  is  of  the  usual  shape, 
the  eyes  are  not  very  prominent ;  the  antennae  are  of  about  the 
lame  length  as  the  head,  the  first  joint  is  about  as  long  as  the  3 
following  together,  the  2nd,  which  is  generally  longer  than  the  3rd, 
is  in  this  case  of  the  same  length,  joints  1 — 4  are  naked,  5 — 11 
pilose,  increasing  towards  the  tip  gradually  in  size  and  thickness, 
taking  at  the  same  time  a  subquadratic  and  depressed  shape.  The 
mandibles  are  strong,  much  dilated  and  dentated  from  before  the 
middle  to  the  base,  the  right  one  having  an  additional  subapical 
tooth.  The  maxillae  also  are  strong,  but  slightly  bent  at  the  apex, 
where  they  are  also  slightly  excavated.  The  labial  palpi  have  the 
last  joint  longer  than  the  3rd,  elongated  and  elliptic.  The  thorax 
is  oblong  with  the  basal  angles  obliquely  truncated.  The  elytra 
are  oval,  striated,  granulated  at  the  base,  and  have,  as  has  also  the 
thorax,  a  narrow  margin.  The  anterior  tarsi  are  furnished  exter- 
nally with  6  teeth,  the  2  last  of  which,  however,  are  very  small, 
the  posterior  legs  are  similarly  provided,  but  the  teeth  are  indis- 
tinct The  joints  of  the  tarsi  are  slightly  excavated  below.  The 
sides  of  the  body  below  are  rugose. 
7.     Clivina  rugoai/rons.     N. 

C.  fermginea,  capite,  thorac6  abdomineque  piceis.    Long.  corp. 
4}  lin.  lat.  1|  Un. 

X 
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Caput  rugosum,  inter  oculos  elavatum,  elevatione  plana  antice 
profunde  l-impressa.  Men  turn  lobis  subtiliter  aulcaUa.  Antenns 
robustse,  thoracis  medium  vix  attingentes,  art.  ultimo  elongate, 
penultimo — ,  art.  2^  tertio  sesqui  longiore.  Thorax  subquadratus, 
antice  parum  angustatus,  elytrorum  latitudine,  Bubtus  parce  punc« 
tatus,  prosterno  sulcato.  Elytra  striata,  in  striis  punctata.  Pedes 
tibiis  anterioribus  apice  extus  4-dentatis,  subtus  excavatis,  tibiis 
reliquis  fortiter  spinosis,  tarsi  articulis  margine  apicali  setoso. 

In  prov.  occid.  sub  vegetabilibus  putrescentibus  infrequentissime 
legi. 

A  large  and  distinguished  species.  The  head  is  very  rugose, 
the  clypeus  is  contracted  behind  the  apical  angles  and  then  pro- 
duced again  into  another  pair  of  angles.  The  labrum  is  transTerse, 
slightly  sinuate  in  front,  with  the  angles  rounded  and  setose.  The 
mentum  is  quadrate,  the  lobes  rounded  at  the  apex  and  slightly 
sulcated,  the  tooth  is  strong,  of  equal  length  with  the  lobes  and  of 
the  typical  spearheaded/orm.  The  ligula  has  the  apical  angle  much 
elongated,  terminating  in  a  membranaceous  bristle  which  is  bifur- 
cate at  the  tip.  The  maxillary  palpi  have  the  last  joint  elongate, 
cylindrico-conic;  that  of  the  labial  ones  is  still  more  elongate,  ellip- 
tic. The  antennae  have  the  basal  joints  elongate,  those  towards 
the  tip  rounded.  They  and  the  legs  are  hairy,  otherwise  the  insect 
is  of  a  bright  polished  surface. 

8.     Clivina  elongatula,    N. 

C.  elongata,  subdepressa,  supra  nigro-picea,  subtus  picea,  pedi- 
bus  elytrorumque  margine  castaneis,  antennis  oreque  dilatioribus. 
Long.  Corp.  vix.  3  lin.  lat.  f  lin. 

Caput  triangulare,  subtiliter  punctato-rugosum.  Palpi  articulo 
ultimo  apice  leviter  truncate.  Thorax  oblonge  quadratus,  ante 
apicem  leviter  sinuosus,  parce  obsoleteque  transversim  strigosus. 
Elytra  striata,  in  striis  punctata,  ad  striam  3°^  utrinque  4-punctata« 
Subtus  parce  punctata. 

Ubi  praecedentem  specimen  singulum  legi. 

I  have  not  dissected  the  labium  of  this  species^  which^  however^ 
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is  at  once  recognised  by  its  depressed  and,  in  proportion  to  its 
width,  very  long  shape.  The  labrum,  antennse  and  legs  are  so 
much  like  those  of  the  former  that  they  need  no  further  descrip- 
tion.   The  bristle  of  the  ligula  appears  simple. 

9.     Cllvina  maeulaia,     N. 

C.  picea,  elytris  ferrugineis  infra  medium  macula  nigra  indis- 
tincte  omatisy  pedibus  intermed.  et  post,  oreque  brunneo-testaceis, 
pedibus  ant.  antennisque  obscurioribus.     Long.  corp.  2  lin. 

Caput  oblonge  quadrature,  rugosum,  costis  5  magis  minusve  in- 
temiptis  ad  marginem  anteriorem  dentibus  4  productis  munitum. 
Palpi  art.  idtimo  basi  intus  incrassato.  Antennae  art.  2-3  subse- 
qualibus.  Thorax  subquadratus  leviter  rotundatus.  Elytra  striata 
in  striis  profunde  punctata. 

Ubi  prsBcedentes  specimen  singulum  legi. 

As  distinguished  as  the  preceding  two  species.  The  palpi  and 
the  mentum  appear  to  me  of  a  somewhat  extraordinary  form.  The 
last  joint  of  the  former  is  considerably  more  inflated  at  the 
base  than  in  any  other  Ceylon  species  that  has  hitherto  come  under 
my  notice,  whilst  the  others  are  of  a  Tery  curved  appearance  in 
both  the  maxillary  and  labial  palpi.  The  emargination  of  the 
mentum  would  at  first  sight  appear  to  be  of  a  semi-lunar  shspe. 
However,  it  is  only  the  lower  margin  which  has  this  form,  the  ob- 
lique truncature  which  forms  the  emargination  being  such  as  to 
give  it  that  shape.  The  tooth  is  of  the  typical  shape,  but  being 
on  a  level  with  iba  lower  margin,  it  stands  at  a  small  angle  with 
respect  to  the  inclined  plain  formed  by  the  rest  of  the  truncature. 
The  apical  anglea  of  the  lobes  are  somewhat  pyramidal  being  formed 
by  3  aides.  I  have  not  dissected  the  labium,  therefore  do  not  know 
whether  the  remaining  parts  exhibit  any  peculiarities.  The  insect  is 
however,  easily  distinguished  by  its  general  facies,  which  is  rather 
like  that  of  a  Dytehirius,  from  which  genus,  however,  the  mentum 
alone  is  sufficient  to  separate  it.  I  may  as  well  remark  here  that, 
although  the  Island  is  well  supplied  with  Scariies  and  Clivanas,  I 
have  hitherto  not  discovered  a  single  Dyschiriusy  a  genus  so  well 


68  De8cripHon$  of  tmo  Ceylon  Coleaptera.  [no.  1,  new  sebies, 

represented  in  Europe.  Of  the  three  Clivanaa  just  described,  single 
specimens  only  have  been  in  my  possession  for  a  considerable  time. 
There  are  three  or  four  more  species  met  with  about  Colombo  but 
these  being  of  common  occurrence  I  abstain  from  describing  them 
here  as  they  may  possibly  be  amongst  those  described  by  Putzeys 
or  others  from  the  Indian  continent. 

Fam.  RHIPIPHORIDES. 

10.     Bhipiphorus  tropieuB.     N. 

R.  niger,  nitidus,  elytiis  albidis,  nigro-maculatis,  labro  pal  pis, 
antennis  (pectine  nigrescente  excepto)  unguibusque  brunneis,  im- 
presso-punctatus,  punctis  magnis  sed  non  profundis,  subtus  sub- 
orbicularibus  piliferis,  supra  oblongis  Isevibus.  Long.  corp.  2^  lin. 
lat.  ad  humeros  f  lin. 

Caput  oblongum,  latitudine  paulo  longius,  parte  frontis  inferiore 
dense  profundequ^  punctata,  vertice  obtuse  obconico  glabro,  niti- 
dissimo,  occipite  piloso.  Thorax  elevatus,  ad  basin  2-impressu8, 
medio  angulo  obtuso,  apice  excavato,  glabro,  inter  elytra  producto. 
Elytra  ad  suturam  utrinque  stria  lata  brunnea  punctata  impressa, 
acuminata,  apice  dehiscentia,  albida  vel  subhyalina,  apicibus,  medio 
utrinque  et  ad  basin  nigro-maculata.  Alse  apice  fuses.  Pedes 
tarsis  anticis  art.  2-4  unguibusque  bifidis  omnibus  brunneis,  tarsia 
subtus  setosis,  anticis  art.  2 — 3  primo  que  apice,  subtiliter  sericeo- 
penicillatis. 

Specimen  singulum  m.  prope  Colombo,  in  floribus  legi.  De  me- 
tamorphosi  adhuc  nihil  constat. 

The  head  is  rather  long  in  proportion  to  its  width,  the  occiput  is 
narrowed,  short  obconic.  The  hind  part  of  the  thorax  is  elevated 
above  the  elytra.  The  central  part  of  its  base  is  prolonged  between 
the  elytra  in  an  obtuse  angle,  the  apex  of  which  is  abruptly  trun- 
cated, excavated  and  polished.  The  labrum  is  hairy  and  the  ungues 
of  the  tarsi  bifid  as  usual. 

The  tibiae  of  the  anterior  legs  are  furnished  at  the  apex  with  one, 
those  of  the  4  posterior  legs  with  two  spurs.     The  anterior  tarsi 
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hire  joints  2-4  brown.  The  tarsi  are  setose  below  joints  2-3  and 
the  apex  of  the  first  of  the  anterior  ones  wearing  fine  yellowish 
silky  brushes  instead. 

All  over  the  Island  the  Rhipiphorides  and  Mordeilina  appear  to 
be  Tery  scarce,  with  the  exception  of  1  or  2  species  of  Anaspis 
which  are  not  occasionally  taken  in  flowers.  Still  I  recollect  hav- 
ing met  with  about  seven  species  including  two  large  Mordellm 
which  however  I  have  not  been  fortunate  enough  to  catch  as  yet. 

Fam.  STAPHYLINID^.     Trib.  Pinophilini. 
11.     (Ediehirus  alalus,    N. 

(£.  alatus,  setosus,  nitidus,  rufo-testaceus,  thorace  dilatiore,  ca- 
pite,  elytris  abdominisque  segmentis  3  ultimis  nigris  ;  elytris  apice 
2-maculatiSy  maculis  rufo-testaceis  ;  pedibus  flavis,  femoribus  apice 
tibiis  que  basi  nigrescentibus ;  autennis  palpisque  maxill.  basi  ob- 
scuris,  apice  testaceis,  reliquis  oris  partibus  rufo-piceis.  Long, 
corp.  3^  lin. 

CB.  pttderino  £r.  simillimus,  preeter  colorum  distributionem  dif- 
fert  tamen  o/tf,  elytorum  antennarumque  articuli  ultimi  sculptura. 
Antennae  art  ultimo  penultimo  sequali  nisi  paulo  minore,  apice  for- 
titer  truneato  leviterque  excavato.  Thorax  (E.  paderini^  dorso 
punctis  biseriatim  impressus,  serie  interna  vel  centrali  elliptica 
punctis  minoribus  magis  inter  se  approximatis,  externa  vel  submar- 
ginali  punctis  magnis  distantibus.  Elytra  oblonge  subquadrata,  in- 
fra medium  rotundata,  thorace  longiora  et  fere  duplo  ampliora 
(utrumque  elytron  thoracis  fere  magnitudine),  basi  parte  thoracis 
adjacente  dttplo — infra  medium  illius  latitudine  antica  plus  tertia 
parte  latiora.     Os,  pedes  et  abdomen  CE.  paderini, 

Paderomm  more  victitare  videtur ;  in  eorum  societate  in  lacus 
Colombensis  ripis  infrequentissime  legi ;  illis  minus  gracilis  atque 
minus  agilis. 

I  have  not  had  an  opportunity  of  examining  specimens  of  either 
of  the  three  (Edichirx  hitherto  described.  However,  I  have  before 
me  Erichson's  figure  and  description  of  the  Sicilian  OS*  paderinus 
with  which  I  find  my  species  strongly  to  agree. 
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It  differs,  however  from  the  former  materially  in  the  following 
three  points,  viz.,  the  wings,  the  sculpture  of  the  wing-covers  and 
the  last  antennal  joint.  The  fact  that  this  species  has  wings  would 
render  an  alteration  in  Erichson's  diagnosis  of  the  genus  necessary, 
it  heing  characterized  therein  as  apterous.  The  elytra  are  not  so 
much  contracted  and  rounded  at  the  base,  and,  being  longer  than 
the  thorax,  have  therefore  a]more  oblong,  subquadrated  appearance. 
As  in  the  above  typical  species  they  are  however,  rounded  at  the 
sides  and  broadest  a  little  below  the  middle.  They  are  about  twice 
as  broad  at  the  base  as  the  adjoining  part  of  the  thorax  and  in  their 
largest  part,  rather  more  than  a  third  broader  than  the  greatest 
breadth  of  the  thorax.  The  third  point  in  which  the  two  species  differ 
is  the  last  joint  of  the  antennae,  which  in  this  case  is  strongly  trun- 
cated at  the  tip  and  slightly  excavated.  They  are  further  distinguish- 
ed by  the  distribution  of  the  colors;  my  species  being  of  a  dark  yel- 
lowish  red,  thorax  lighter,  head,  elytra  and  three  last  abdominal  seg- 
ments black,  elytra  with  2  reddish  spots  at  the  apex,  legs  yellowish, 
at  the  apex  of  the  femora  and  base  of  the  tibiae  blackish,  the  mouth 
is  brown,  the  maxill.  palpi  yellowish  with  the  three  first  joints  dark 
at  the  base,  the  antennae  have  the  6  basal  joints  dark  excepting  at 
the  apex  where  they  as  well  as  the  5  remaining  ones  are  yellowish* 
In  all  other  points  I  fiud  the  insect  entirely  agrees  with  the  typical 
€E.  p4ddennu9 :  the  palpi,  legs  and  anal  segment  of  the  abdomen 
are  of  the  same  structure,  the  hairy  vestiture  is  exactly  the  same 
in  the  different  parts  of  the  body  of  my  species  as  it  is  in  the  cor- 
responding ones  of  Erichson's. 

It  is  perhaps  wrong  in  me  to  describe  an  isolated  species  of  this 
extensive  and  difficult  family.  However,  the  gen.  (Edichirus  is  one 
so  extraordinary  that  I  am  sure  it  will  be  noticed  wherever  the 
description  of  a  new  species  of  it  may  be  found,  be  it  by  itself  or 
amongst  those  of  other  Staphylinida,  The  case  would  be  differ- 
ent if  the  object  of  the  description  were  a  Homalota  or  the  like. 
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IV.  Description  of  a  Plain  or  Waxed  paper  Process  in  Photo- 
graphy. By  Jesse  Mitchell^  Adjutant  \st  Native  Veteran 
Battalion. 

So  mucli  has  been  written  on  the  paper  processes  that  the  sub- 
ject would  appear  to  be  exhausted.  Nevertheless  a  good  paper 
process,  easy  to  manipulate  and  applicable  to  all  situations  appears 
to  be  still  a  desideratum,  I  have  therefore,  at  the  request  of  our 
Honorary  Secretary,  undertaken  to  describe  my  mode  of  operating, 
and  I  believe  that  any  one  who  faithfully  follows  these  directions 
will,  after  a  little  practice,  find  no  difEculty  in  producing,  at  least, 
tolerable  negatives.  Skill  in  Photography  as  in  any  other  Art,  or 
Science,  is  only  acquired  by  practice,  and  no  reasonable  man  should 
feel  annoyed  if  in  his  first  attempts,  he  fails  to  produce  as  good 
pictures  as  those  who  have  practised  assiduously  for  many  years. 

This  process  is  a  modification  of  the  original  waxed-paper  pro- 
cess of  Le  Gray,  but  it  is  equally  suited  to  unwaxed  papers.  As 
the  manipulation  of  unwaxed  paper  is  much  the  easiest  and 
the  results  so  much  alike  that  the  operator  himself  cannot,  after  & 
time,  say  which  was  taken  on  waxed,  which  on  plain  paper.  I  shall 
confine  myself  to  a  description  of  the  latter  process,  giving  after- 
wards such  additional  directions  as  may  be  necessary  to  adapt  it  to 
waxed  paper. 

In  Photographic  operations,  absolute  cleanliness  is  an  essential 
element  of  success.  It  is  not  sufficient  that  the  Photographer's 
hands,  for  instance,  be  mechanically  clean,  they  must  be  chemically 
so,  therefore  when  he  is  about  to  select  bis  papers,  he  should  not 
be  satisfied  with  the  usual  washing  with  soap  and  water,  but  should 
rinse  them  afterwards  in  a  good  quantity  of  clean  water,  lest  the 
soap  do  that  mischief  it  was  intended  to  prevent.  This  applies 
still  more  strongly  to  the  trays  used  in  the  various  stages  of  the 
process.  The  Tray  used  for  Iodizing  the  paper  should  be  used  for  that 
purpose  alone,  or  if  from  the  paucity  of  apparatus  which  in  this 
country  is  not  always  procurable,  he  is  compelled  to  use  it  for  the 
exciting  solution  also,  that  is  the  greatest  liberty  he  may  take.  The 
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exciting  dish  must  never  be  used  for  developing,  and  the  dishes  for 
developing  solutions  should  not  be  used  for  any  other  purpose,  ex- 
cept washing  the  paper  after  it  is  excited,  in  which  case  if  clean 
they  are  not  likely  to  do  any  harm.  After  being  used  with  Qallo- 
nitrate  they  should  be  washed  as  soon  as  possible  in  abundance  of 
clean  water,  and  if  the  Gallo-nitrate  solution  decomposes  rapidly 
when  placed  in  them,  they  must  be  washed  with  a  weak  solution 
of  Cyanide  of  Potassium  (6  grs.  to  one  ounce  of  water),  and  with 
plenty  of  clean  water  afterwards.  The  trays  for  Hypo-sulphite 
cannot  be  used  for  any  other  purpose  except  for  washing  the  finish- 
ed negative.  The  Photographer  will  also  find  it  advantageous  to 
have  separate  measure  and  funnels  for  his  Aceto-nitrate  and  Gallic- 
acid  solution. 

Papeb. 

The  paper  used  in  this  process  is  Canson's  thin  Negative.  It  is 
not  without  imperfections,  such  as  unevenness  of  texture  and  mi- 
nute holes  which  allow  the  exciting,  and  developing  solutions  to 
pass  through  and  stain  the  back  of  the  negative.  To  the  beginner 
these  things  are  not  of  much  importance,  as  he  must  expect  to  spoil 
a  few  papers,  but  when  &  little  more  advanced,  he  should  examine 
his  papers  carefully  by  a  strong  light,  rejecting  any  that  have  the 
imperfections  above  noted  which  need  not  however  be  thrown  away, 
as  the  best  will  do  for  waxing  which  fills  up  any  very  small  holes, 
and  the  remainder  will  do  for  Positives.  The  papers  should  be  cut 
of  the  same  width  and  half  an  inch  or  so  longer  than  the  Camera 
slide ;  one  side  of  the  paper  is  smoother  than  the  other  which  is 
best  ascertained  by  holding  it  so  that  the  light  falls  upon  it  oblique- 
ly ;  this  should  be  marked  in  two  opposite  comers  with  a  capital 
letter,  which  better  defines  the  side  on  which  the  mark  is  made 
than  a  circle  or  cross. 

Iodizing. 

The  solvent  may  be  either  whey  or  distilled  water,  I  believe  the 
former  produces  the  most  dense  skies  and  a  greater  opacity  gene- 
rally in  the  dark  parts  of  the  picture,  it  is  however  somewhat 
troublesome  to  prepare :— the  following  method  of  obtaining  it,  is 
perhaps  as  good  as  any. 
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Let  pure  milk  from  the  cow  stand  until  it  is  sour,  for  each  quart 
of  milk  beat  up  the  whites  of  three  eggs  ;  add  these  to  the  milk  in 
any  convenient  vessel,  porcelain  is  best — if  brass  or  copper  uten- 
sils be  used  they  should  be  well  tinned.  Boil  gently  over  a  slow 
hie  for  a  few  minutes  and  the  caseine  will  be  taken  up  by  the 
coagulated  albumen.  When  cold,  filter  through  a  double  fold  of 
cambric,  and  then  through  bibulous  paper,  the  latter  is  a  tedious 
process  unless  the  operator  has  a  large  funnel  which  he  can  fill  and 
leave  whilst  he  is  attending  to  other  matters.  If  properly  made  it 
should  be  clear  and  transparent  and  of  a  straw  colored  tint. 

To  each  ounce  of  whey  or  distilled  water  add  the  following  in- 
gredients— 

Iodide  of  Potassium grs.    7^ 

Bromide  of  Potassium . . , •   „      2| 

Cyanide  of  Potassium „      0 , V 

Chloride  of  Sodium,  dry,  (table  salt) „      0^ 

SugarofMilk „    12 

Crystallised  Honey  (from  the  bottom  of  a  jar). . .  „  5 
Dissolve,  and  add  to  the  mixture  as  much  re-sublimed  Iodine 
as  will  produce  a  brown  sherry  color:  try  JO  or  12  grs.  to  the 
quart  of  40  ozs. — and  if  that  is  found  insufficient,  add  more,  as  the 
exact  quantity  is  of  no  importance.  The  Iodine  being  rapidly  ex- 
tracted from  the  solution  by  the  starch  in  the  paper  will  require  to 
be  renewed  occasionally,  the  necessity  being  indicated ^by  the  pale- 
ness of  the  solution.  It  is  some  hours  before  the  whole  of  the 
Iodine  is  dissolved. 

Filter  the  above  solution  into  a  dish  to  the  depth  of  one  inch, 
or  more  if  the  dish  is  deep  enough.  Take  a  paper  by  two  adjacent 
comers  and  place  the  other  end  upon  the  solution  so  as  just  to 
touch  it,  without  pause  lower  the  hands  gradually  and  carefully  to 
exclude  air  bubbles,  for  the  better  seeing  of  which  the  iodizing 
tray  should  be  placed  between  the  operator  and  a  window.  Let  the 
paper  lie  for  a  moment  until  it  is  wetted,  then  take  it  up  by  the 
comers  nearest  to  you  and  place  the  other  side  of  the  paper  upon 
the  solution  in  the  same  way.  Then  by  the  help  of  a  bent  glass 
rod,  or  by  tilting  the  tray,  cause  the  solution  to  flow  over  the  paper. 

K 
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Should  air  babbles  be  present,  they  will  be  indicated  by  that  por- 
tion of  the  paper  remaining  uncolored.  Put  in  as  many  papers 
as  the  tray  will  hold  without  crowding.  Wlien  all  are  in,  remove 
in  succession  the  bottom  paper  to  the  top,  turning  it  as  you  do  so, 
this  will  enable  you  to  see  if  the  whole  have  been  properly  im- 
mersed. The  dish  should  be  shaken  occasionally  to  prevent  the 
papers  adhering  to  each  other,  which  they  have  a  tendency  to  do, 
and  which  is  shown  by  light  patches  where  the  free  access  of  the 
solution  has  been  prevented.  The  papers  may  be  immersed  from 
2  to  3  hours,  and  then  hung  up  to  dry. 

The  best  mode  of  suspending  iodized  papers  is  to  hang  up  each 
sheet  with  two  of  the  American  spring  clips,  made  of  Beech  and 
sold  in  London  at  1  shilling  a  dozen,  they  are  to  be  strung  upon  a 
piece  of  bobbin  or  thin  cord,  and  stretched  across  a  room  that  is 
free  from  dust,  which  would  soil  the  papers, — and  from  strong 
draughts  of  air,  which  would  tear  the  paper  out  of  the  clip. 

An  additional  precaution  which  I  found  necessary  to  prevent  stain-> 
ing  is  to  prepare  some  strips  of  new  blotting  paper,  as  wide  as  the 
clips  and  about  f  of  an  inch  long,  fold  these  in  two,  and  having 
taken  up  a  paper  by  two  comers,  let  an  assistant  drop  one  of  these 
papers  on  each  comer  close  to  your  fingers,  he  then  opens  a  clip 
and  you  put  in  one  comer  of  the  paper,  where  the  blotting  paper 
is,  you  will  find  it  most  convenient  to  open  the  second  clip  your- 
self. A  small  strip  of  blotting  paper  should  be  placed  at  each  of 
the  lower  comers  to  facilitate  draining,  and  prevent  an  excess  of 
the  iodizing  materials  from  lodging  there,  which  will  be  the  case  if 
this  is  not  attended  to. 

When  the  papers  are  dry,  trim  off  the  half  inch  in  excess  of  the 
length  of  the  slide  from  whichever  end  appears  most  to  need  it, 
and  put  them  by  in  an  envelope  made  of  course  drawing  paper, 
which  should  be  kept  in  a  portfolio,  or  a  tin  case  made  for  the  pur- 
pose. 

Thus  far  the  operations  may  be  conducted  in  any  convenient 
room,  but  those  which  I  am  about  to  describe  must  be  carried  on 
in  a  room  fitted  up  for  the  purpose,  and  into  which  no  ray  of  white 
(or  common  daylight)  most  be  allowed  to  enter  whilst  either  excit- 
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iDg,  or  developing  papers   is  in  progress.     This  we  will  call  the 
operating  room. 

Where  circumstances  permit,  the  best  light  is  obtained  through 
a  ruby  coloured  glass,  made  for  this  purpose,  one  or  two  moderate 
sized  panes  of  this  should  be  fitted  into  a  window  or  door,  if 
possible  at  the  level  of  the  table,  that  being  the  most  convenient 
direction  of  the  light  in  many  Photographic  operations.  The  light 
thus  procured  will  not  affect  Collodion  (unless  the  sun  shines  upon 
the  glass)  and  is  so  abundant  as  to  permit  evei^thing  to  be  seen 
with  the  greatest  comfort.  Where  this  mode  of  fitting  up  a  room 
cannot  be  adopted,  a  double  fold  of  long  cloth,  or  close  woven 
country  cloth,  dipped  in  an  aqueous  solution  of  Turmeric,  and  made 
to  sit  close  to  the  wall,  makes  a  curtain  that  obstructs  the  actinic 
rays,  and  admits  a  considerable  amount  of  light,  but  not  so  much 
as  the  glass. 

To  EXCITE  FOB  THE  CaHEBA. 

The  exciting  solution  consists  of. 
Distilled  water #••••€ oz.     1 

Crystallized  Nitrate  of  Silver .grs.  25 

Glacial  Acetic  Acid  (half  a  fluid  dram) mins.  30 

This  solution  should  either  be  kept  in  a  yellow  glass  bottle,  or 
in  a  bottle  with  a  wooden  or  dark  pasteboard  cover,  as  although 
Aceto-nitrate  of  Silver  is  not  liable  to  be  decomposed  by  daylight 
when  the  chemicals  are  pure,  it  becomes  so  after  contact  with  the 
organic  matters  contained  in  the  iodized  paper. 

Filter  as  much  of  this  solution  as  will  cover  the  dish  to  the  depth 
of  a  quarter  of  an  inch.  Float  the  marked  side  of  the  paper  on  it 
for  four  minutes — ^taking  care  that  there  are  no  air-bubbles* 
These,  if  any  exist,  will  be  indicated  (in  from  80  to  60  seconds,) 
by  that  part  of  the  paper  remaining  of  a  dark  colour-^ whilst  the 
remainder  is  becoming  white  (apparently,  but  in  reality  of  a  prim- 
rose yellow  colour.)  Have  ready  a  dish  with  distilled  water  and 
float  the  excited  paper  on  it  for  a  minute  or  two,  this  removes  the 
excess  of  Nitrate  (perhaps  some  Nitrate  of  Potash,  &c.),  and  makes 
the  paper  keep  longer  without  becoming  discoloured.  On  a  clean 
table,  or  a  board  kept  for  the  purpose,  put  3  or  4  folds  of  blotting 
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paper  with  a  fresh  piece  on  the  top,  on  this  lay  the  wet  side  of 
your  paper,  and  cover  it  with  another  piece  of  fresh  blotting  paper 
— ^blot  off  the  excess  of  fluid  by  passing  the  hand  lightly  and 
equally  over  it.  Then  put  in  between  fresh  blotting  paper  and 
place  it  in  a  drawing  paper  envelope,  which  may  be  deposited  in 
a  portfolio  or  a  flat  tin  case  made  for  the  purpose,  until  required 
to  be  put  in  the  slide.  This  should  not  be  done  for  about  half  an 
hour,  unless  it  be  intended  to  expose  it  immediately,  as  the  eva- 
poration  from  the  paper  is  condensed  upon  the  glass,  and  forms  a 
number  of  small  plano-convex  lenses  which  doubtless  refract  the 
rays  that  have  passed  through  the  glass  of  the  slide  and  injure  the 
picture. 

I  have  not  had  occasion  to  keep  this  paper  longer  than  18  hours 
after  exciting,  it  kept  well  for  that  time. 

EXPOSUBE  IX  THE  Cl^EBA. 

With  a  given  paper  and  light,  the  time  of  exposure  will  depend 
upon  the  focal  length  of  the  lens,  and  the  aperture  of  the  dia- 
phragm in  front  of  it.  My  pictures  were  taken  with  a  Ross*  4  inch 
Landscape  lens  of  20  inches  focus,  with  an  aperture  of  |  an  inch 
in  the  diaphragm.  And  the  time  of  exposure  I  found  necessary 
will  be  the  best  guide  I  can  give  to  others. 

I  took  a  good  negative  of  the  Catholic  Cathedral  in  9  minutes, 
between  3  and  4  p.  m.,  the  paper  having  been  excited  about  half 
an  hour  previous  to  exposure  in  the  Camera.  This  is  a  white 
building  much  darkened  by  Ume.  There  were  some  deep  shadows, 
the  detaU  in  which  b  fairly  rendered :  the  Cassarina  trees  also 
would  have  been  tolerably  weU  represented,  had  it  not  blown  very 
hard  at  the  time.  During  half  the  time  of  exposure,  the  sun  was 
obscured  by  m  smaU,  but  dense,  black  cloud.  The  Museum  was 
^en  between  7  and  8  ^  m.  on  paper  excited  on  the  prerious  even- 
u^.Uwasexpo«^  This  was  per- 

^ps  exposed  rather  too  long  to  be  called  a  good  negXe^. 
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pictures  were  developed  in  23  and  24  minutes,  j.'^  of  the  volume  of 
Oallic-acidy  being  added  from  the  exciting  solution. 

The  amount  of  exposure  for  any  focal  length  and  aperture  being 
known — the  time  necessary  for  any  other  lens  b  found  by  the  fol- 
lowing rules,  viz.  :— 

With  lenses  of  the  same  focal  length,  the  time  of  exposure  is 
inversely  as  the  square  of  the  diameter  of  the  aperture  in  the  dia- 
phragm. 

With  the  same  aperture  and  different  foci — the  time  of  exposure 
is,  directly  as  the  square  of  the  focal  length. 

With  different  apertures  and  foci,  the  times  of  exposure  are,  in- 
versely as  the  square  of  the  diameter  of  the  apertures,  and  directly 
as  the  squares  of  the  focal  lengths. 

The  correct  time  of  exposure  however  is  one  of  the  Photogra- 
pher's dificulties,  and  requires  some  considerable  experience  to  ad- 
just accurately  under  every  kind  of  light. 

Devslopikg  Solution. 
Some  hours  before  it  is  required  to  be  used,  fill  a  large  stoppered 
bottle  with  distilled  water,  put  in  a  piece  of  camphor,  the  size  of  a 
nutmeg,  and  some  Gallic-acid,  the  exact  quantity  is  of  no  conse- 
quence, so  that  it  be  in  excess.  Upon  an  emergency  the  solution 
of  the  Gallic-acid  may  be  accelerated  by  putting  the  bottle  (without 
stopper)  in  a  jug  of  hotwater.  The  Photographer  however  should 
be  careful  to  have  a  saturated  solution,  always,  or  there  will  be  no 
certainty  in  his  practice. 

Filter  as  much  of  the  above  solution  into  the  developing  tray  as 
will  cover  it  to  the  depth  of  at  least  one-eighth  of  an  inch,  and 
then  examine  the  state  of  your  negative. 

If  by  the  light  of  a  taper,  the  outline  of  the  upper  part  of  the 
buildings  or  trees,*  is  just  plainly  visible,  the  paper  is  in  the  best 
state  for  developing  and  you  should  add  to  the  Gallic-acid  about 
tV  of  its  volume  of  the  exciting  solution.  If  the  sky  line  is  very 
strongly  marked,  add  ,V  to  i\>  "i^  ^  ^o  paper  has  been  so  long 
exposed  as  to  bring  out  the  brighter  parts  of  the  view,  you  may 
perhaps  save  it  by  omitting  the  Aceto-nitrate  altogether  or  even,  in 
extreme  cases,  diluting  the  Gallic-acid,— adding  a  small  quantity 

*  <*  TechaietUy  known  m  the  sky  line." 
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of  the  Silver  solution,  ^hen  the  detail  is  nearly  all  Tisible ;  on  the 
contrary,  if  the  sky  line  be  entirely  invisible  add  ^^  of  the  Aceto- 
nitrate  solution. 

Tilt  the  tray  to  and  fro  half  a  dozen  times  to  ensure  the  perfect 
mixture  of  the  solution,  or  you  will  have  patches  of  unequal  de- 
velopment. 

Float  the  marked  side  of  the  paper  on  this  as  before  described, 
and  be  careful  that  no  portion  of  the  solution  is  allowed  to  touch 
the  back  of  the  paper — should  this  unfortunately  happen,  as  it 
sometimes  will  notwithstanding  every  precaution,  instantly  reverse 
the  paper  and  wet  the  whole  of  the  back  as  the  only  way  to  avoid 
a  stain — turning  it  again  as  soon  as  the  back  is  wetted  thoroughly 
and  developing  by  immersion.  Should  there  be  an  insufficiency  of 
Gallo-nitrate  to  cover  the  paper  well,  get  an  assistant  to  pour  in 
more  whilst  you  hold  the  paper,  replacing  it  face  downwards  as 
soon  as  the  solutions  are  mixed. 

The  sky  and  most  strongly  illuminated  parts  of  the  picture  first 
appear,  then  the  portion  more  in  shade.  When  the  darker  parts 
become  visible  through  the  back,  lift  one  end  between  yourself  and 
the  light,  if  the  detail  in  the  least  brightly  illumined  parts  is  at  all 
visible,  take  it  up  and  examine  it  carefully.  If  satisfied  that  you 
have  obtained  as  much  detail  in  the  shadows  as  can  be  done  with- 
out too  much  intensifying  the  high  lights,  remove  the  paper  at 
once  to  a  pan  of  clean  water  and  plant  it  face  downwards  to  allow 
any  decomposed  Gallo-nitrate  to  fall  to  the  bottom  of  the  pan, 
then  pour  off  the  water  or,  what  is  better,  remove  the  negative  to 
another  vessel  of  clean  water.  If  from  the  length  of  time  occupi- 
ed in  the  development  or  any  other  cause,  decomposition  of  the 
Gallo-nitrate  has  taken  place  to  any  extent,  the  face  of  the  nega- 
tive may  be  very  cautiously  brushed  with  a  small  camel's  hair 
brush.  After  washing  in  4  or  5  changes  of  water  for  half  an  hour 
remove  it  to  the  fixing  solution. 

Fixing  Solution. 

This  consists  of  3  or  4  ounces  of  Hypo-sulphite  of  Soda  to  1 
pint  of  clean  (not  distilled)  water — in  which  the  negative  is  to  be 
left  until  all  the  yellow  Iodide  of  Silver  is  dissolved,  this  can  only 
be  ascertained  by  daylight  which  will  not  hurt  the  picture  after 
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it  has  been  some  time  in  the  solution — still  it  is  not  prudent  to  ex- 
pose it  to  too  strong  a  light  (such  as  sunshine)  until  the  Hypo- 
sulphite has  been  washed  out. 

When  all  the  Iodide  of  Silver  is  removed,  wash  in  three  or  four 
waters  in  succession,  and  then  leave  it  in  a  large  quantity  of  water 
for  3  or  4  hours,  changing  the  water  every  half  hour,  after  which 
pin  it  up  to  dry,— (pins  do  no  harm  now).  When  thoroughly  dry, 
it  must  be  waxed  in  one  of  the  following  ways. 
To  Wax  Papeb. 

A  dish  of  double  block  tin,  without  joints  in  the  bottom  and 
one  inch  deep,  is  made  to  fit  into  another  and  larger  vessel,  also  of 
tin,  containing  boiling  water  which  must  be  kept  at  the  boiling 
point  by  any  convenient  heater.  A  cake  or  two  of  white  wax  is 
put  into  the  waxing  dish,  and  when  it  is  melted  the  sheet  of  paper 
is  floated  thereon,  when  the  paper  is  saturated  with  wax  take  it  up 
and  drain  off  as  much  as  possible  of  the  superfluous  wax.  Do  the 
same  with  any  number  of  papers.  Then  with  a  clean  box-iron — 
iron  them  one  at  a  time  between  from  4  to  6  thicknesses  of  blotting 
paper  until  the  blotting  paper  is  saturated  with  wax  ;  then  iron 
between  fresh  blotting  paper,  which  may  require  to  be  repeated. 
The  2nd  and  3rd  papers  of  the  1st  batch  will  do  the  1st  and  2nd 
ironing  of  the  2nd  batch.  Proceed  thus  until  all  are  ironed  and 
appear  (when  held  between  the  eye  and  the  light)  free  from  any 
opaqae,  or  shining  spots — and  perfectly  clear  and  transparent. 

Another  method  of  waxing  papers  is  to  place  the  paper  on  two  or 
three  folds  of  blotting  paper  ;  then  as  you  pass  the  iron  over  the 
back  of  the  paper  with  one  hand  follow  it  closely  with  a  piece  of 
wax  held  in  the  other,  the  excess  of  wax  being  ironed  out  as  be- 
fore, I  do  not  recommend  thb  mode  of  waxing  papers  previous  to 
iodizing,  but  it  answers  very  well  when  one  or  two  negatives  have 
to  be  waxed,  and  must  do  when  the  Photographer  is  unprovided 
with  a  tray. 

After  the  negative  is  waxed  the  edges  should  be  trimmed,  it  is 
then  ready  to  print  from.  In  taking  out  the  superfluous  wax  from 
the  finished  negative,  as  hot  an  iron  as  possible  should  be  used  to 
remove  the  wax,  for  notwithstanding  all  his  efforts  to  extract  the 
excess,  he  will,  not  unfrequently,  find  by  the  spots  in  his  print, 
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that  the  Sun  has  done  what  he  was  unable  to  effect.  For  the  glass 
plate  of  the  printing  frame  becomes  so  hot  as  to  transfer  the  wax 
from  the  negative  to  the  positive,  through  the  coagulated  albumen. 

Having  said  all  that  appears  to  be  necessary  on  the  subject  of 
unwaxed  paper,  I  will  add  what  may  be  necessary  to  enable  the 
novice  to  use  waxed  paper.  He  will  find  at  the  outset  that  it  is 
much  more  difficult  to  immerse  waxed  papers  in  the  iodizing  solu- 
tion, the  difficulty  is  lessened  when  there  is  a  good  depth  of  solu- 
tion, I  have  also  found  that  the  papers  are  more  easily  immersed  in 
a  solution  made  with  whey  than  in  one  prepared  with  water.  In 
exciting  waxed  papers,  float  twice  the  time  directed  for  unwaxed 
papers.  They  will  require  about  five  thirds  the  exposure,  and  ge- 
nerally, the  development,  fixing,  and  washing  of  waxed  papers  will 
require  a  longer  time.  With  these  exceptions  the  manipulation  is 
the  same  as  with  plain  papers. 

In  conclusion  I  have  only  to  add,  that  the  method  of  manipulat- 
ing is  that  followed  by  Captain  Tripe  and  Dr.  Neill,  which  will 
recommend  it  more  to  your  notice  than  anything  I  can  say  in  its 
favour.  They  do  not  soak  their  papers  so  long  in  the  iodizing  so- 
lution as  I  recommend.  It  was  an  experiment  with  me,  and  the 
result  having  proved  satisfactory,  I  of  course  direct  you  to  do  that 
which  has  succeeded  in  my  hands.  But  I  am  not  certain  that  such 
lengthened  immersions  are  necessary,  though  I  am  quite  satisfied 
they  are  not  injurious.  The  iodizing  compound  contains  nothing 
new  to  Photography,  but  the  proportions  are  different  from  any 
published  formula,  I  believe.  How  much  of  its  greater  rapidity 
of  action  is  due  to  that  (or  perhaps  the  longer  immersion  in  the 
iodizing  bath,)  I  am  not  prepared  to  offer  an  opinion,  because 
neither  my  leisure  nor  circumstances  permit  me  to  enter  into  numer- 
ous experiments.  But  I  know  it  is  considerably  quicker  than  any 
modification  of  the  waxed-paper  process  that  I  have  tried,  it  is 
as  quick  as  the  Calotype,  and  I  think  is  deserving  of  a  more  ex- 
tended  trial  by  Indian  Photographers  than  an  Individual  has  the 
power  to  give  it.  It  is  doubtless  capable  of  improvement,  and  the 
probability  of  this  will  increase  with  the  number  of  hands  that  can 
be  induced  to  give  it  a  trial. 
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V.     Description  of  the  Manufacture  of  Biddery  Ware.    By 
George  Skuh,  m.  d.^  Residency  Surgeon^  Hyderabad. 

[Comaraniotted  by  the  Committee  of  the  Madrai  Exhibition  for  1857] 
On  pauing  through  Beder  about  two  months  ago,  I  thought  it 
would  be  well,  to  make  a  few  enquiries  into  the  mode  of  manufac- 
turing the  unique  and  elegant  ware  commonly  called  Biddery ; 
accordingly  I  procured  two  workmen,  who,  partly  shewai^iand 

partly  explained  to  me  the  several 
stages  of  the  manufacture  ;  the 
information  thus  obtained  may 
assist  those  desirous  of  imitating 
his  beautiful  ware. 

Suppose  the  vessel  to  be  made, 
resembles  in  form  the  common 
small  hookah  bottom  (vide  Fig. 
No.  1).  The  steps  of  the  manu- 
facture are  as  follows — ^Amass  of 
finely  pounded  and  sifted  old  la- 


No.  1. 


terite  doit  mixed  with  cow-dung,  is  put  upon  a  rude  lathe,  and 
when  dry  is  carefully  turned  into  the  correct  shape.  The  lathe  ia 
rude  and  simple,  and  is  turned  either  by  the  hand  alone,  or  by  a 
ihort  rope  attached  to  a  small  piece  of  wood  (vide  Fig.  No.  2) ; 


No.  2. 
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with  the  other  hand  the  workmen  holds  a  sort  of  chisel  Mdi 
No.  3),  with  which  he  cuU  and  smooths  the  model.     The 


No.  3. 

thus  carefully  prepared,  is  next  covered  with  a  mixture  of  w 
oU  boiled  together  (vide  Fig.  No.  4%  when  dry,  the   whol 
is  again  turned,  care- 
fully    thinned     and 
smoothed.  Over  this 
coating  is  plastered  a 
second  layer  of  la- 
terile  dust  moisten- 
ed   vs'iih  water    but 
without  cow-dung — 
this   coat    is    rough, 
and    is    not    subse- 
quently      smoothed 
down,     (vide      Fig. 
No.  5).     The  next 
stage  consists  in  bor- 
No.  4.  ing  two  openings  in 

the  composite  mould,  and  in  placing  it  in  the  fire,  the  eflfecl 
being  to  melt  the  intermediate  layer  of  wax,  and  thue  to  lea 
cant  space  for  the  reception  of  the  alloy.  Into  this  space 
ed  the  alloy  (consisting  of  copper  1  part  and  pewter  4).  1 
sel  has  now  a  dull  leaden  look  ;  it  is  hard,  but  easily  cut 
model  or  shell  is  carefully  turned  and  smoothed.  Upon  the 
surface  of  this  shell,  the  pattern  is  etched  by  hand,  a  small 
graver  (like  the  pattern  of  the  chisel,  but  only  sharpei 
point)  being  used.  This  etching  is  done  rapidly.  The  n 
next  takes  a  small  chisel  and  hammer,  and  following  the  lin 
pattern,  cuts  ii  deeply  and  expeditiously,  scooping  out  the 
of  the  litUe  leaves,  kc,  and  leaving  an  indented  but  rough 
This  rough  surface  is  next  smoothed  down  bv  hammerin 


No.  5. 
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It  might  be  worth  while  to  ascertain,  if  any  intelligent  workman 
at  Madras  would  undertake  to  imitate  this  elegant  and  durable 
manufacture. 

The  following  patterns  are  forwarded :  they  will  illustrate  the 
several  stages  of  the  manufacture. 

1.  The  first  dust  and  cow- dung  model.  2.  The  wax  coating. 
3.  The  rough  compound  model.  4.  The  shell,  showing  also  the 
graving,  the  scooping  out,  and  the  inlaying  processes.  5.  Half 
finished  shell.  6.  The  cutting  chisel.  7.  The  silver  leaf«-with 
an  oval  leaf  cut  out.     8.     The  polishing  powder. 


No.  9. 
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VI.     Notula  Botanica  No.  I.     On  the  Sand- binding  Plant%  of 
ike  Madras  Beach.    By  Hugh  Cleghorn,  m.  d. 

HaTing  latelj  been  requested  by  the  Military  Board  to  examine 
the  condition  of  tbe  South  Beach,  between  the  Saluting  Battery 
and  Saint  Thom6,  with  a  view  to  consolidate  the  drifting  sand 
thrown  up  near  Colonel  Cotton's  groynes,  I  endeavoured  to  estimate 
the  comparative  value  of  the  different  species  of  maritime  plants  in 
preventing  the  encroachments  of  the  sea  on  the  land,  and  in  fixing 
the  loose  soil  along  the  shore.  All  that  seems  worthy  of  mention 
has  been  condensed  in  the  following  short  notice  of  these  useful 
plants,  which  originally  appeared  in  t\\Q  Journal  of  the  Agricultural 
and  Horticultural  Society  of  India,  vol.  IX.  part  II. 

The  wide-spreading  roots  and  under-ground  stems  of  the  sand- 
binding  plants  extend  themselves  in  quest  of  food,  and  thus  be- 
come interwoven  together,  so  as  to  sustain  the  soil  in  a  sort  of 
basket-work,  and  consolidate  the  sands  thrown  up  by  the  waves  of 
the  ocean.  If  it  were  not  for  the  subterranean  stems  of  these  sea- 
aide  plants,  which  can  vegetate  amidst  dry  and  drifting  sand,  the 
banks  which  man  heaps  up  as  a  barrier  against  the  sea  would  be 
blown  away  by  the  first  hurricane.  In  Holland,  the  great  sea- 
dyke  preventing  inundation,  owes  its  stability  to  these  plants, 
creeping  Graminese  are  employed,  which  are  carefully  protected 
under  the  instruction  of  Government.  Along  the  shore  of  Great 
Britain,  as  in  Lincoln,  Suffolk,  &c.,  the  quantity  of  dry  land  has 
been  much  increased  by  the  propagation  of  the  Bent  star  or  Sand 
Corez  {Carex  arenaria)  and  Lyme  grass  {Elymus  arenarius). 

Let  118  cast  a  glance  at  the  localities  under  consideration.  On 
this  low  coast,  the  wind  which  blows  alternately  over  the  sea  and 
from  the  land,  but  more  continuously  from  the  sea,  propels  land- 
wards the  sand,  which  eollects  in  a  succession  of  parallel  ridges — 
these  gradually  advance,  and  year  by  year  fill  up  any  hollow  de- 
clivities, or  gain  on  the  vegetable  soil  which  is  buried.     The  ac- 
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companying  figure  will  illustrate  the  way  in  which  hillocks  are 
formed  by  the  constant  encroachment  of  sand. 


-^?^-^^ 


This  figure  is  intended  to  represent  sand-hills  placed  perpendi- 
cularly to  the  direction  of  the  prevailing  winds.  The  wind 
pushes  the  sand  from  the  bottom  a  to  the  top  5,  it  then  falls  in  the 
direction  be.  A  hillock  therefore  will  always  increase  if  fresh 
sand  is  supplied  in  front,  or  be  removed,  if  the  sand  be  kept  conti- 
nually in  motion. 

Sandy  and  irregularly  irrigated  soil  can  only  produce  shrubby 
and  herbaceous  plants  ;  it's  vegetation,  suspended  during  the  dry- 
season,  revivifies  during  the  rains,  and  covers  with  a  transitory  car- 
pet of  verdure,  the  earth  which  appears  naked  and  sterile  during 
the  rest  of  the  year. 

The  drifting  in  of  great  masses  of  sand  is,  I  understand,  one  of 
the  greate:>t  obstacles  to  the  perfect  success  of  the  Eastern  Coast 
Canal,  now  in  progress  near  Madras.  The  drift  occurs  from  both 
sides,  but  chiefly  from  the  sea. 

Along  Canals,  in  which  the  level  of  the  water  is  nearly  con- 
stant, the  banks  at  different  heights  are  in  different  conditions  of 
moisture  and  frequently  also  of  soil :  so  we  see  certain  species  of 
Grasses,  Bulrushes,  &c.  placed  above  each  other  in  regular  narrow 
parallel  bands  forming  a  kind  of  girdle,  beyond  which  the  soil  be- 
comes too  dry  on  one  side,  and  too  wet  on  the  other,  for  them  to 
prosper. 

1.  Spini/ex  squarrosu4,  Linn,  the  species  known  to  Europeans 
by  the  designation  of  •*  Ground  Rattan"* comes  nearest  to  the  Sand 
Curex  of  England  in  its  habit  of  growth,  creeping  along  horironlally 
sometimes  above,  sometimes  below  the  surface  of  the  earth,  emitUng 
roots  and  shoots  at  short  intervals  of  a  few  inches.  It  likewise  pos- 
sesses  the  advantage  of  being  extremely  tenacious  of  life;  the  shoot 

•  I!«  ci^^^r  .''  ''^^^'  "^^  '"'"''''''^  '^'  ^"^'''"^  ^^  ^^^  individual 
^csianaiicT^it   •   ^inx^^°-'  of  BTu.n1?«*  Tk^2?  P T^*.«  m$n >mert.  the  correct 
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as  fast  as  destroyed,  and  the  whole  plant  offers  a  resistance  to  the 
storm  which  is  rarely  overcome.     I  think  this  species  would  be  near- 
ly as  indestructible  from  natural  causes  as  Couch  grass,  and  it  ap- 
pears to  me  (after  watching  patches  of  it  on  the  road  to  Ennore,  where 
it  is  little  disturbed)  that  it  would  speedily  colonize  the  sand  tracts 
spontaneously,  if  it  were  only  left  unmolested  for  a  year  or  two.     In 
the  experiment  lately  made  in  front  of  the  Fort,  and  near  the  Salut- 
ing Battery,  this  binder  has  answered  well,  notwithstanding  the  fre- 
quent disturbance  of  the  young  plants.     The  fishermen  do  not  ap- 
preciate the  conservative  design  of  this  "  ground  rattan'*  or  mat 
grass,  but  collect  it  for  fuel,  and  thus   destroy   their  greatest  pro- 
tection :  the  reason  seems  to  be  that  the  spiny  leaves  injure  their 
naked  feet,  and  the  turf  does  not  answer  for  spreading  their  nets 
Tipon.    On  this  account,  it  wculd  be  well  to  propagate  the  other 
plants  mentioned,  immediately  in  front  of  fishing  villages.     This 
^ni^is  Polt/gamo- dia;ciou8,  (Spinifex  dioicus  of  Ham.  MS. S.),  and 
reproduction  is  effected  in  a  very  remarkable    manner ;  the  male 
ipikea  congested  into  an  umbel  are  carried  by  the  wind  to  the  fe- 
nuile  flowers,  which  are  fascicled  on  a  distinct  plant,  and  being 
light  and  spherical,  the  Dutch  call  them  wind-ball  (Wind-boll). 

Rumphius  in  the  "  Herb.  Amboinense"  alludes  to  this  plant,  as 
being  connected  with  a  superstition  among  the  natives,  who,  see- 
wg  the  capitula  carried  along  the  shore  by  the  sea-breeze,  think 
they  are  propelled  by  the  devil.     (Vide  Plate  No.  2). 

2.  Jpomoea  pes-capraj  Sweet.  Goat's  foot  leaved  Ipomceay  (also 
kaown  as  "  Rabbit  weed").  Perennial,  creeping  to  a  very  great  ex- 
tent. Stems  rooting  at  distant  intervals.  Leaves  smooth,  long 
petioled,  two  lobed,  like  those  of  Bauhxniay  tipped  with  a  mucro. 
Rowers  large,  reddish  purple,  very  handsome.  Common  on  the 
wndy  beach  north  and  south  of  Madras,  where  it  is  of  great  use 
in  binding  the  loose  sand,  and  in  time  rendering  it  sufficiently 
«table  to  bear  grass.  This  fine  creeper  is  equally  abundant  in  both 
peninsulas,  and  is  also  a  native  of  Mauritius,  Macao,  &c  ,  occupy- 
ing the  place  of  C.  Soldanella  of  the  British  coast,  and  we  have 
'•Tely  seen  a  more  striking  and  beautiful  species  of  the  Tropical 
Bind  weeds.     Rabbits,  goats,  and  horses  eat  it,  so  do  cows,  but 
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their  milk  is  tainted.  Great  difficulty  occurs  in  raising  this  plant 
in  the  vicinity  of  houses — as  the  inhabitants  tread  it  down,  and 
cattle  nibble  the  tender  shoots.  It  naturally  takes  a  higher  posi- 
tion on  the  sand-bank  than  the  Spinifex,  and  suffers  less  in- 
jury during  a  storm,  but  they  often  grow  together  and  conjointly 
effect  much  benefit.  The  Spinifex  arrests  the  drifting  sand, 
and  the  Ipomoea  secures  what  the  former  collects.  Mr.  Cadell 
has  planted  it  most  extensively  along  the  Canal  banks  near  Tran- 
quebar.     (Plate  No.  3). 

d.  Canavalta  ohiusi/blia  D.  C.  common  on  the  sea-shore, 
frequently  entwined  with  the  last  named  binder,  this  is  also  a  very 
useful  plant,  and  is  very  abundant  at  the  Adyar,  Ennore,  the 
mouth  of  the  Oodavery,  and  between  Quilon  and  Anjengo.  (Plate 
No.  4). 

4.  Hydraphylax  maritima,  Linn.  Seaside  Hydrophylax,  A 
straggling  herbaceous  plant,  native  of  the  shore  of  Coromandel, 
where  it  shows  its  pale  lilac  blossoms  great  part  of  the  year.  The 
branches  run  over  the  sand,  sometimes  under  the  surface,  and 
strike  root  at  the  joints.  It  answers  well  when  the  sand  is  moist. 
Figured  in  Roxb.  Cor.  pi.  t.  233. 

5.  MicrorhynehtM  sarmentoitUy  Wight.  A  widely  diffused  hum- 
ble plant,  common  along  the  sea  beach,  with  long  flagelliform  run- 
ners ;  but  according  to  my  observation,  no  species  of  the  Compo- 
sitae  possesses  sufficient  strength  to  effect  the  object  in  view.  It  is 
well  figured  in  Wight's  illustrations,  Vol.  II.,  t.  133.  (Plate  No.  6). 

6.  Pupalia  orbictdaia^  Wight.  Achyranihes  orhiculaia^  Heyne, 
Wallich,  Cyathula  orhiculata^  Moquin,  "  stem  prostrate :  leaves 
short  petioled  densely  villous  when  young,  becoming  orbicular,  re- 
tuse,  acute  at  the  base,  smoother  by  age  :  fascicles  densely  tomen- 
tose,  many-flowered,  globular,  remote,  with  long  brown  bristles." 
Wallich  in  Roxb.  Fl.  Ind.  Carey  Edit.  2.  507.  Wight  Icon.  Vol. 
V.  t.  1783. 

On  sandy  soils  near  the  sea  beach,  abundant  at  St.  Thomfe.  and 
near  the  mouth  of  the  Adyar  River. 

An  extensively  spreading  procumbent  plant,  the  branches  being 
often  several  feet  long,  round,  pubescent  of  a  light  brownish -green 
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colour :  leaves  when  full-grown  coriaceous  and  nearly  glabrous, 
spikes  terminal,  long,  at  first  compact,  but  becoming  interrupted 
as  the  plant  increases  in  length :  fascicles  of  flowers  capitate,  dense- 
ly tomentose  :  bristles  when  full-grown  not  simple,  but  compound, 
or  as  it  were  pinnate,  pale  brown,  attaching  themselves  to  the 
clothes  of  passengers,  cling  to  them  with  tenacity. 

7.  Pandanus  odoratisaimMy  Linn.  (Kaldera  bush.)  A  large 
spreading  ramous  shn^b,  which  fringes  the  coast  in  many  places, 
and  is  often  planted  in  belts,  but  takes  up  much  room,  forms  dense 
thickets,  and  harbours  venomous  reptiles.  The  lands  in  which  Chay 
Root  is  cultivated  are  often  protected  from  drift  sand  by  means  of 
this  shrub.  It  is  a  very  strong  binder ^  but  is  objectionable  from  its 
raising  sand-hills,  which  near  the  Marine  Villa  interrupted  the 
currents  of  sea  breeze  to  the  island. 

8.  Ehrelia  arenarta,  Qrifiith,  which  is  found  between  12^  and 
280  N.  L.  {vide  «'  Notulse  ad  planUs  Asiaticas,''  Part  IV,  page  212) 
appears  to  be  widely  distributed,  and  binds  together  the  loose 
•end,  although  in  a  minor  degree.  Is  this  the  same  as  Ehretia  (X) 
cuneata?  Wight  Icon.  Vol.  IV.  t.  1385  which  grows  on  sand  banks 
in  the  beds  of  all  our  rivers. 

The  above  are  the  sand-binding  plants  most  frequently  noticed 
along  the  Coromandel  beach.  There  are  others  as  Pedalium  murex, 
Ipometapee  tigridie  and  Sesamvm  proetratumy  &c.,  which  co-ope- 
rate in  the  work  of  conservation  to  a  minor  extent,  but  are  less 
widely  diffused  along  the  coast.  In  this  notice,  I  have  only  in- 
daded  those  which  seem  obviously  preferable  for  the  purpose  spe- 
cified, by  peculiarity  of  structure  or  rapidity  of  growth, 

Lui  of  Sand-binding  Planis, 

1.  Spim/ex  tquarrostie Spinifez Ravanan  mise. 

S.  Jpomeea  pee  caprm Qoat's  foot  Ipomoea. . .  Mosul  taylie. 

3.  Canavalia  obtuei/olia Round  leaved Canava/ia.K6yli  avaree. 

4.  Hydrophylax  iwort/ima...  .Seaside  Hydrophylax, 

5.  Mierorhynehueearmentosue. Cxe^ipivig  Miororhyncus. 

6.  Fypalia  orbieubUa Round  leaved  Pupalia,  Adu  yotti. 

7.  Pandofwe  odaraiissimue, . .  Kaldera  bush Taylie  marum. 

8.  Ehreda  arenaria, Sand  Ehretia 

M 


90  Geological  Features  [no.  1,  new  series, 

Trees  such  as  the  Cashew  {Anacardium  oectdeniale)  the  Alexan- 
drian Laurel  {Calophyllum  Inophyllum)  and  the  wild  Date  f Phoenix 
sylvestrhj  grow  well,  and  render  a  double  service  by  preventing  a 
further  encroachment  of  sand,  and  rendering  the  land  useful. 

Note.— In  support  of  my  faTorable  opinion  of  the  SpinifeXf  I  may  quote  the  fol- 
lowing authorities  from  the  Records  of  the  Military  Board. 

In  1849,  Major  Worster,  Superintendent  of  Roads,  first  recommended  the  trans- 
plantation of  this  grass  as  well  adapted  for  securing  the  sand  from  drifting ;  and 
m  1851,  he  represented  "that  of  the  two  experiments  mnde  with  the  Rabbit 
Weed  and  the  Ground  Rattan  to  protect  the  side  of  the  Sea  Beach  Road,  the 

f  reference  is  given  to  the  Rattan,  the  trial  of  this  plant  to  the  extent  of  872  ft  x 
Oft  being  considered  to  have  proved  perfectly  successful."  Under  these  cit* 
cum^tances.  Government  sanctioned  an  outlay  of  240  Rs.  for  planting  the  Ground 
Rattan  between  the  Coom  Bar  and  the  Ice  House,  on  a  length  of  4,109  feet  by 
12  in  breadth. 

Again,  Captain  Cannon,  Acting  Superintendent  of  Roads,  under  date  21st 
July  1853,  in  reporting  on  the  efi'ects  of  this  plant  in  protecting  the  South  Beach, 
•tates  the  experiment  succeeded  "  as  a  preiervatiTe  to  the  edges  of  the  road  next 
to  the  beach,  preventing  them  from  being  breached  to  the  ftame  extent  as  for- 
merly. The  good  effects  are  best  seen  (between  the  Marine  Villa  and  fishermen's 
huts)  by  comparing  the  portions  where  it  flourishes  in  full  luxuriance,  with  those 
where  from  the  constant  passage  of  the  fishermen  over  it,  the  plant  has  been  de* 
stroyed ;  in  the  former  there  is  a  high  bank  of  sand  covered  with  vegetation,  and 
little  subject  to  drift,  whereas  in  the  latter,  the  sand  is  constantly  shifting,  and 
moreover  the  foot  paths  form  channels  for  the  drainage  of  the  road,  and  where 
•uch  is  the  case  breaches  most  frequently  occur.  I  consider  the  Ground  Rattan 
far  superior  to  the  Rabbit  Weed  as  a  protection  to  the  Beach." 

Mr.  Cadell,  Sub  Collector  of  Tanjore,  likewise  informs  me  that  he  finds  this  the 
hardiest  and  most  useful  of  all  the  plants  tried  on  the  sides  of  the  Baatern  Coast 
Canal. 


VII,     The  Geological  features  of  Madura,  Trichinopoly,  Tan- 
jorcy  and  Poothacotta.     By  the  Rev.  D.  Muzzy. 

The  region  of  country  embraced  in  this  paper  is  that  included  in 
the  four  Districts  of  Madura,  Trichinopoly,  Tanjore  and  Pootha- 
cotta.  It  is  bounded  on  the  north  by  South  Arcot  and  Salem,  on 
the  east  by  Paulk's  Straits,  on  the  south  by  the  Gulf  of  Manar  and 
the  CoUectorate  of  Tinnevelly,  and  on'the  west  by  the  Province  of 
Coimbatore  and  the  Malabar  country. 

Its  mountains  are  the  Patchemalies  or  Green  Mountains  in  the 
north-western  part  of  Trichinopoly  ;  the  Pulneys  and  Serumaliesin 
the  Madura  District,  with  various  ranges  of  smaller  mountains  and 
detached  spurs  and  cliffs,  and  some  vast  rocks.  The  rivers  are  the 
VelUr,  or  White-river  in  the  extreme  north,  the  Cauvery  and  Vigay 
with  their  branches  ;  these  and  a  few  other  small  streams  com- 
prise  all  the  rivers  that  are  found  in  this  region. 
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The  face  of  the  country  is  that  of  a  level,  and  in  some  places  an 
undulating  plain  ;  lower  in  most  cases  at  the  foot  of  the  mountains 
and  vast  rocks,  which  rise  abruptly  from  the  surface,  than  in  other 
places.  As  most  of  the  vallies  are  occupied  with  tanks  and  ponds 
for  irrigating  the  country,  ravines  and  deep  water-courses  are  very 
few. 

The  toils  are  the  regur,  or  black  cotton  in  the  north,  west  and 
south,  and  in  small  patches  in  some  other  places ;  the  red  sandy 
and  red  irony  in  parts  of  the  Talooks  of  Sevagunga,  Maloor,  Ram- 
gherry  and  Tadicomboo,  and  the  light  sandy  and  gravelly  on  the 
lea-shore  and  in  vicinity  of  the  rivers,  and  a  few  other  places  ;  and 
the  dark- brown  vegetable  soil  confined  mostly  to  the  hills  and  val- 
lies of  the  mountains.  These  various  soils,  with  the  exception  of 
the  last  mentioned,  contain  a  portion  of  clay,  but  this  is  so  free 
from  it  that  water  penetrates  through  it  nearly  as  freely  as  through 
■and,  or  ashes,  and  when  burned  it  falls  to  pieces  like  so  much 
earth. 

The  alluvium  beneath  the  soil  partakes  much  of  the  nature  of 
the  underlaying  rock  except  in  the  vicinity  of  the  sea  and  the  ri- 
Ters.  There  it  is  either  the  fine-washed  sand  mingled  with  land, 
firesh  water,  or  marine  shells,  or  the  fiuviatile  and  lacustrine  depo- 
sits. A  deposit  resembling  the  loess  of  the  Rhone,  and  the  silt  and 
crag  of  some  pools  of  England  are  met  with  in  various  places. 

In  noticing  more  particularly  the  features  of  this  region  we  find, 
that  in  the  northern  part  of  the  Trichinopoly  District,  in  the  black 
•oil  through  which  that  remarkable  bed  of  fossil  shells  and  Crusta- 
cea passes,  and  in  the  vicinity  of  the  Vellar  are  beds  of  a  pure  ba- 
salt, both  in  nodular  masses  and  in  large  blocks,  and  as  it  breaks 
with  a  smooth  and  even  fracture,  it  is  used,  to  a  considerable  ex- 
tent, for  building  purposes.  Adjoining  this  in  the  north-east  are 
beds  of  laterite  resting  upon  syenitic  granite.  And  in  the  north- 
west the  plains  are  much  variegated  by  the  out-croppings  of  this 
underlying  granite,  which  in  some  places  passes  into  syenite  and 
greenstone,  and  rises  in  other  places  into  hills  and  mountains  that 
extend  westward  beyond  the  boundary  of  the  District,  and  south- 
ward to  within  a  few  miles  of  the  Cauvery.    Among  these  hills  is 
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a  small  mountain  situated  a  few  miles  north-west  of  Moosery,  com- 
posed partly  of  beautifully  pure  magnesite  and  brucite  and  some  of 
the  other  magnesian  compounds.  Where  it  is  associated  with 
iron,  it  possesses  considerable  hardness  and  solidity,  but  the  bru- 
cite b  soft  and  friable  and  has  a  large  proportion  of  magnesia  in  it. 

Near  this  mountain,  in  the  direction  of  Cannanore,  is  an  exten- 
sive bed  of  pure  chlorite  potstone.  This  is  wrought  to  a  consider- 
able extent,  and  the  vessels  made  of  it,  find  a  ready  sale  in  Trichi- 
nopoly,  Madura  and  other  large  towns. 

It  is  in  this  region  also  that  portions  of  the  iron  ore  used  by  the 
Porto  Novo  Iron  Company  are  found.  This  appears  to  be  an 
oxide  of  the  metal  occurring  in  small  gravelly  pieces  in  the  soil 
and  is  mingled  with  much  impurity. 

In  this  vicinity,  three  miles  from  Moosery  on  the  road  to  Salem, 
is  situated  a  hill,  or  small  mountain,  composed,  as  far  as  appear- 
ances indicate,  almost  entirely  of  crystalline  pyroxene  associated 
with  beds  of  albite.  Here  were  masses  of  beautiful  dark  green 
crystals  of  jeffersonite,  black  cocolite,  forsterite,  and  hypersthene. 
The  disintegration  of  the  pyroxene  imparted  to  some  places  a  pe- 
culiarly rusty  and  irony  appearance. 

At  Totiem  about  eight  miles  from  Moosery,  the  soil  though  com- 
posed of  a  large  portion  of  sand,  imbeds  large  quantities  of  felspa- 
thic  gravel,  which  is  used  for  improving  the  roads. 

Near  this  place,  is  a  ridge  of  rocks  composed  of  a  quartzose  gra- 
nite associated  with  striated  siliceous  limestone  and  pure  albite,  as 
also  massive  garnet  and  chlorite  rock,  and  at  a  little  distance  were 
augite  and  felspar. 

In  the  vicinity  of  the  upper  annicut  on  the  Coleroon  river  are 
rocks  of  granular  limestone,  some  of  which  have  in  their  composi- 
tion silica  and  pyroxene  and  some  a  portion  of  serpentine  and  the 
rock  is  a  variety  of  verdantique  marble. 

To  return  again  to  the  north,  we  find  at  Valcondapuram  and  vi- 
cinity considerable  quantities  of  magnesian  rocks.  In  some  cases 
they  are  associated  with  lime  and  a  chertty  rock  resembling  a  com- 
pound of  jasper  and  lime.  Beautifully  pure  specimens  of  magne- 
site as  also  round  shot  like  grains  or  crystals  of  ferruginous  oxide 
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of  titanium  in  nodular  concretions  of  recent  limestone  are  found 
here. 

Tbe  same  kind  of  granite  as  mentioned  above  is  found  to  under- 
lie all  this  region  to  within  about  10  miles  of  the  Coleroon ;  in  some 
places  it  is  associated  with  the  common  granite  as  its  frequent 
outcrop  and  disintegrating  fragpnents  in  the  soil  plainly  show. 
Nearly  all  the  mountains  and  hills,  however,  and  most  of  the  vast 
blocks  that  nearly  cover  the  surface  in  some  places  are  syenitic. 
The  granite  near  the  river  Coleroon  is  of  the  common  kind  and 
highly  porphyritic. 

At  the  junction  of  these  two  kinds  of  granite  and  crossing  the 
road  from  Madras  to  Trichinopoly,  near  the  182nd  mile  stone  from 
the  former  place,  is  a  bed  of  finely  and  evenly  stratified  grey  sand- 
stone. The  strata  are  from  2  or  3  inches  to  y^th  of  an  inch  in 
thickness,  and  they  separate  with  a  fracture  so  smooth  and  even 
that  the  pieces  resemble  smooth  plates  of  slate.  A  specimen  ob- 
tained there  is  about  2  feet  long,  one  foot  wide  and  1  inch  thick 
and  nearly  as  even  and  smooth  as  a  board.  The  small  crystals  of 
felspar  contained  in  it  are  of  the  orthaclase  species,  and  of  a  dull 
flesh  colour. 

The  extent  of  this  bed  has  not  been  ascertained ;  it  has  been 
traced,  however,  more  than  a  mile  in  length,  but  the  width  of  the 
outcrop  is  not  more  than  10  or  15  yards ;  and  it  runs  in  a  direction 
nearly  east  and  west.  The  strata  on  the  south  side  of  the  bed  are 
crossed  by  joints  which  pass  through  it  nearly  parallel  to  each  other 
and  about  two  feet  apart  and  at  an  angle  of  about  50  ^  with  the 
line  of  direction  ;  the  dip  of  the  strata  appeared  to  be  about  60^ 
on  the  south  side  and  nearly  20^  in  the  centre,  while  that  of  the 
north  side  was  not  satisfactorily  determined.  A  singular  charac- 
teristic of  this  bed  is,  that  the  strata  on  the  south  side  of  it  are 
composed  of  nearly  pure  silicious  sandstone  ;  in  the  middle  they 
were  porphyritic,  containing  felspar,  while  those  on  the  north  side 
were  composed  almost  entirely  of  a  greenish  black  hornblende, 
these  thin  strata  forming  a  beautiful  hornblende  slate.  This  ap- 
peared to  be  the  junction  of  the  two  minerals  hornblende  and  mica ; 
to  the  north  of  this,  hornblende,  either  in  a  free  state,  or  combined 
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in  syenitic  granite,  or  greenstone,  is  prevalent,  while  to  the  south 
of  it  mica,  combined  with  quartz  and  felspar  forming  the  common 
or  porphyritic  granite,  is  equally  prevalent. 

We  have  now  arrived  in  our  notices  of  the  country  at  the  eastern 
part  of  the  Trichinopoly  District,  which  is  traversed  by  that  re- 
markable bed  of  fossil-shells  already  referred  to,  sometimes  called 
the  Ootatoor  marble.  In  the  tour  mentioned  above,  this  region 
was  visited,  and  I  proceed  now  to  state  a  few  particulars  in  regard 
to  it. 

In  the  vicinity  of  Ootatoor,  the  syenitic  granite  containing  gar- 
nets is  very  abundant,  it  crops  out  and  lies  on  the  surface  in  flat 
masses  and  huge  blocks ;  and  rises  into  hills  and  mountains  im- 
bedding in  some  places  the  blue  or  oolitic  quartz,  fine  specimens  of 
jade,  crocidolite,  and  a  black  curiously  crystalline  carbonate  of  lime 
and  small  pieces  of  iron. 

About  half  a  mile  east  of  the  Travellers'  bungalow,  the  granite 
disappears  from  the  surface,  or  remains  only  in  small  quantities 
and  scattered  in  disintegrating  fragments.  The  prospect  from  this 
place  to  the  north,  east  and  south  is  that  of  a  great  plain  extend- 
ing in  vast  wave  like  undulations  as  far  as  the  eye  can  reach. 

The  soil  is  a  dark  loam  containing  magnesia  and  lime  evidently 
formed  from  the  disintegration  of  the  rock  on  or  beneath  its  sur- 
face. Small  pieces  of  red  irony  crystalline  limestone  as  also  pieces 
of  the  marble  full  of  small  white  shells  of  the  multilocular  class 
called  the  turrilite  are  found  here. 

In  the  rolling  surface  of  this  plain,  there  is  a  fair  opportunity, 
considering  the  loose  and  earthy  nature  of  the  soil,  for  the  denud- 
ing effects  of  the  water,  hence  we  see  many  of  those  ridges  worn 
into  banks  and  mound-like  and  deep  ravines  by  the  torrents.  One 
of  these,  about  a  mile  east  of  the  bungalow  is  well  marked.  The 
ravine  is  about  58  feet  deep  and  lays  bare  the  surrounding  strata 
to  a  considerable  extent.  The  upper  stratum  on  the  western  side 
is  a  marl  or  earthy  limestone  and  occupies  a  large  portion  of  the 
surface ;  the  next  stratum  below  appeared  to  be  an  iron  sandstone, 
slightly  resembling  laterite  yet  regularly  stratified,  and  of  a  red- 
dish brown  color,  evidently  containing  a  considerable  quantity  of 
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the  oxide  of  irou.  Farther  to  the  north  where  other  smaller  ra- 
tines come  into  the  large  one  a  still  lower  stratum  is  laid  hare,  it 
consists  of  a  well-defined  gneissoid  sandstone.  It  b  plainly  and 
evenly  stratified  with  layers  of  mica,  silicious  sand  and  felspar,  or 
lime.  The  stone  is  soft  and  friahle  and  appears  to  he  considerahly 
extensive,  underlying  much  of  the  western  part  of  this  plain,  its 
thickness  is  unknown.  In  a  hank  in  the  lower  part  of  the  ravine 
were  strata  of  a  pure  white  clay,  or  chalk  alternating  with  layers 
of  a  dark  dun-colored  suhstance  of  the  same-  apparent  composi- 
tion ;  both  containing  carbonic  acid  and  efiervescing  freely  with 
tcids.  This  dun-colored  clay  is  very  extensive  throughout  this  re- 
gion and  becomes  indurated  and  passes  into  limestone.  Much  of 
the  recent  limestone  in  which  the  shells  are  imbedded  is  evidently 
formed  from  this  clay  ;  as  it  exists  in  different  parts  of  this  plain 
underlying  the  cotton  soil  in  almost  every  degree  of  hardness  from 
that  of  marl  and  soft  clay  to  that  of  compact  and  solid  limestone. 

On  the  east  side  of  this  ravine,  this   clay   and  the   cotton  soil 
which  commences  here  is  overlaid  with  an  earth  containing  salts 
of  different  kinds ;  those  containing  nitrate  and  muriate  of  soda 
are  conspicuous.     The  sulphate  of  lime  in  the  form  of  bladed, 
amorphous,  and  fibrous  gypsum  was  so  prevalent  as  nearly  to  cover 
the  ground  in  some  places  although  some   bandy  loads  had  been 
collected  and  sent  to  Madras.     In  and  on  the  banks  of  this  ravine 
were  found  a  large  number  of  the  shells  called  belemnites  and  spe- 
cimens of  globular,  cylindrical  and  over-shaped  substances,  of  va- 
rious sizes  from  that  of  an  ounce   bullet  to  that  of  some  six  or 
eight  inches  in  diameter  and  length.     These  substances  were  com- 
posed invariably  of  a  dark  blood-red   or  brown-jointed  oxide   of 
iron  and  laterite  or  fine  radiating  zeolite.     Sometimes  these  round 
Bubstances  were  inclosed  as  nuclei  in  nodules  of  pure  white  chalk ; 
bat  more  frequently  they  were  covered  with  a  thin  smooth  cretace- 
ous substance,  which  gave  them  an  uniform  appearance  as  far  as 
the  texture  of  this  external  coat  was  concerned. 

In  our  farther  examination  of  this  interesting  locality,  it  was 
found,  that  this  black  soil  and  these  globular  specimens  of  fossil 
Crustacea,  (as  there  is  evidence  to  believe   they  are),  extended  to 


96  Oeological  Features  [no.  1,  new  skribs, 

nearly  a  mile  east  of  the  village  of  Qiridimungalum,  which  is  situ- 
ated at  the  quarry  of  the  Oottatoor  shell  marble,  a  distance  of  some 
five  miles  north  easterly  from  Oottatoor. 

As  we  passed  from  this  place  to  Giridimungalum  we  saw,  to  the 
north  of  our  path  and  some  two  or  three  miles  from  it,  what  had 
the  appearance  of  vast  banks  and  mounds  of  earth  recendy  thrown 
up.  On  visiting  them,  however,  we  found  them  to  be  high  ridges 
of  land,  washed  into  the  forms  mentioned,  by  torrents  of  water  si- 
milar to  the  location  just  referred  to.  Here  were  found  nearly  all 
the  different  kinds  of  fossils  and  minerals  that  had  been  found 
there  besides  others,  such  as  ammonites  of  some  eight  or  ten  dif- 
ferent species,  some  of  which  though  not  entire,  were  more  than 
nine  inches  in  diameter  and  some  entire  were  about  six  and  seven 
inches,  while  others  were  only  three  or  four  inches,  and  nautili 
were  well  preserved  and  had  the  syphuncle  well  developed.  While 
the  fossil  Crustacea  before  referred  to  were  here  larger  and  more  in 
the  shape  of  the  living  animal,  some  resemble  the  body  of  a  large 
lobster,  or  crab  so  exactly,  that  there  seems  but  little  risk  in  call- 
ing them  fossils  of  that  animal ;  and  some  resembled  the  different 
kinds  of  echinus,  especially  the  spatangus.  There  were  also  other 
masses  with  two  lobes  somewhat  resembling  a  small  saddle  having 
distinct  marks  of  shell  or  skin.  These  are  only  a  few  of  the  great 
variety  of  forms  and  shapes  that  were  met  with.  These  were  all 
composed  of  the  oxide  of  iron,  selenite,  or  zeolite  and  lime,  as  be- 
fore described.  Many  of  these  bodies  were  broken  and  the  oxide 
of  iron,  which  had  formed  them,  with  portions  of  the  fossil  animal 
distinct,  lay  in  different  places  where  they  had  been  entombed. 
They  were  of  various  sizes,  from  that  of  the  shrimp  to  that  of  an 
animal  of  some  25  or  30  feet  in  length. 

We  next  examined  the  limestone  in  the  village  of  Giridimunga- 
lum ;  this  appeared  to  be  of  different  ages  ;  while  some  of  it,  being 
highly  crystalline,  must  have  been  of  a  high  antiquity,  other  parU 
of  it  were  more  recent,  imbedding  a  different  kind  of  shell ;  and 
some  appeared  to  be  of  the  clay  above  mentioned,  and  to  be,  even 
now,  in  a  state  of  formation.  The  shells  in  the  oldest  rock,  were 
in  the  best  state  of  preservation,  being  much  fresher  and  freer  from 
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fracture,  than  those  in  the  more  recent  formation,  some  of  them 
still  retaining  in  pait  their  color  and  all  the  small  ridges  natural 
to  them.  This  rock  is  of  a  hluish  color  highly  crystalline  and  so 
hard  as  to  receire  a  good  polish.  A  noticeable  feature  of  these  shells 
was,  that  although  they  were  so  numerous  as  to  compose  a  large 
proportion  of  the  rock,  they  were,  with  few  exceptions,  of  the  bi« 
valve  class. 

Not  possessing  the  means,  nor  the  time  to  name  these  shells,  I 
do  not  attempt  it.  Most  of  them  will  be  found  figured  in  Sower- 
by's  Geological  Conchology,  in  Lyell's  Manual  of  Elementary 
Geology,  and  a  few  of  them  in  this  Journal  for  June  1840. 

We  obtained  parts  of  what  appeared  to  be  two  fossil  tortoises 
and  a  few  large  biyalve  shells  entirely  converted  into  limestone,  a 
number  of  pieces  of  fossil  wood  in  limestone  ;  some  with  the  holes 
made  by  the  teredo  nearly  filled  with  calc  spar ;  these  also  contain 
knots  or  the  beginning  of  branches.  There  was  also  found  at  this 
place,  an  ammonite  in  good  state  of  preservation  measuring  some 
15  inches  in  diameter  and  about  4  inches  in  thickness  ;  the  out- 
ward whorl  of  which  is  partly  free  from  the  limestone  which  en- 
velopes the  central  p^t  and  shows  the  shell  but  little  altered. 
This  bed  of  limestone  was  found  to  be  narrow,  not  being  more 
than  half  a  mile  wide  in  the  widest  place  ;  we  traced  its  length  for 
about  two  miles  south  of  the  village  and  could  see  its  outcrop  for 
about  a  mile  further.  Persons  were  sent  to  follow  this  bed  to  its 
southern  extremity,  who  returned  with  fossils  and  minerals ;  plain- 
ly indicating  that  although  its  continuous  outcrop  is  not  more  than 
about  four  miles  in  length  it  does  extend  beneath  the  surface  to 
the  village  of  PuUumpardee  near  the  Coleroon,  where  it  again 
crops  out  and  is  wrought. 

From  the  south  of  a  small  rivulet,  which  runs  across  it,  the  rock 
and  fossils  appeared  to  be  more  silicious,  and  frequent  masses  of 
granite  and  small  pieces  of  sandstone  were  found  among  them. 
Now  considering  its  extent  from  PuUumpardee,  and  that  from  the 
rise  of  ground  near  Giridimungalum  those  high  denuded  ridges, 
like  those  where  the  fossils  are  so  numerous,  can  be  seen  extending 
in  a  north-easterly  direction  as  far  as  the  eye  can  reach,  and  also 
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that  this  kind  of  limestone  appears  on  and  under  the  surface  in  the 
same  direction  at  Virdachellumy  Seedraput,  and  other  places  be- 
tween these  places,  maj  we  not  safely  conclude  that  this  same  for- 
mation  accompanied  by  its  fossils  and  minerals  continues,  either 
beneath,  or  upon  the  surface  the  whole  distance  from  Seedraput  to 
Pullumpardee  ?  If  so,  we  have  a  space  of  more  than  100  miles  in 
length  and  from  two  to  five  miles  in  breadth,  which,  when  this 
country  was  submerged  beneath  the  ocean,  as  was  most  probably 
the  case  in,  what  is  called  the  cretaceous  or  latter  part  of  the  se- 
condary epoch,  was  the  peculiar  home  and  feediDg  ground  of  in- 
numerable animals,  similar  to  what  the  Newfoundland  and  Bahama 
banks  are  now.  Here,  they  lived  and  flourished  and  here  they 
died  and  were  buried,  and  here  in  the  abundance  of  their  fossil 
remains  we  read  the  history  of  creative  wisdom  and  preserving 
goodness  of  which  we  have  such  abundant  evidence  in  our  day. 

In  our  return  to  Trichinopoly  we  found  the  country  near  Ootta- 
toor  covered,  in  places  with  the  same  dark  granite  before  men- 
tioned, and  across  the  road  passed  a  vein  of  pure  augite  slate,  so 
hard  and  fine  grained  as  to  admit  of  a  high  polish.  At  the  dis- 
tance of  about  three  miles  south-west  from  Oottatoor  occurred  the 
same  undulating  denuded  surface  as  at  Giridimungalum  in  which 
were  found  nodular  concretions  of  iron  ochre  imbedding  selenite 
which  was  very  pure ;  here  was  also  found  chlorite,  porphyry  and 
an  abundance  of  crystalline  gypsum  and  a  kind  of  limestone  which 
had  the  appearance  of  being  simply  a  mass  of  fossil  hamites,  and 
another  kind  made  up  of  different  species  of  the  shell  called  tera- 
bratula,  the  turbinidoe,  and  many  others ;  the  whole  differing  en- 
tirely from  any  thing  discovered  in  the  other  places  mentioned. 
This  is  an  interesting  locality  and  deserves  further  investigation. 

As  the  formation  on  the  sea-shore  and  in  the  vicinity  of  the 
rivers  is  composed  of  light  sand,  and  up  from  the  shore,  of  dilu- 
vium brought  down  by  the  waters,  it  will  require  no  further  re- 
mark. 

We  have  now  come  to  the  northern  part  of  the  Madura  District. 
We  find  that  granite  underlies  nearly  the  whole  of  this  District ; 
there  is  reason  to  believe  that  the  laterite  rests  upon  granite,  as  it 
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does  in  other  places.  So  also  some  of  the  syenite  on  the  tops  of 
the  mountains  is  found  to  rest  upon  granite.  Indeed  syenite  is  not 
known  to  be  an  underlying  rock  to  any  extent  in  any  part  of  this 
district,  but  appears  in  blocks  or  rounded  masses  both  on  the 
mountains  and  some  parts  of  the  plains. 

In  the  direction  of  Vellum  and  Poothacotta  from  Trichinopoly 
the  granite  pierces  the  iaterite,  which  covers  most  of  the  surface, 
in  a  number  of  places  where  it  appears  either  in  ridges  of  some 
height  or  in  broken  masses  scattered  over  the  plains,  but  the  late- 
rite  does  not  appear  here  often  in  the  form  of  a  rock,  but  of  gravel 
mingled  with  the  soil,  or  immediately  beneath  it.  In  the  vicinity 
of  Vellum  and  from  that  place  south  through  the  Poothacotta  and 
Sivagunga  districts,  the  laterite  takes  more  the  form  of  a  glomerate 
rock  and  is  used  for  building  purposes.  Its  appearance  in  some 
places  when  it  is  forming  is  that  of  a  liquid  percolating  the  soil  and 
forming  for  itself  small  pipes,  or  veins  which  branch  in  different 
directions  not  unlike  the  veins  in  the  human  system ;  these  multi- 
ply and  harden  till  the  whole  mass  becomes  thoroughly  impregnat- 
ed with  iron,  and  by  degrees  formed  into  a  hard  and  rich  iron  ore. 
Considerable  hills  are  formed  of  this  substance  in  the  Poothacotta 
district ;  still  containing  the  pipe,  or  vein-like  formation. 

From  Trichinopoly  in  a  south  and  south-westerly  direction  the 
granite  is  porphyritic  and  contains  at  Verallimalli  a  vein  of  nodu- 
lar greenstone  imbedding  granular  chlorite  and  beautifully  white 
albite.  On  the  road  from  Trichinopoly  to  Dindigul  at  Amaparthi 
is  a  bed  of  granular  limestone  imbedding  grains  of  pyroxene,  of 
considerable  extent  and  hardness;  this  is  found  in  some  cases 
united  to  the  granite,  connected  with  the  felspar  of  which,  are 
crystals  of  vermicutorite.  At  Manaparie  25  miles  south-west  from 
Trichinopoly,  the  granite  is  diversified  by  large  masses  of  viscid 
quartz  and  quartz  rock  and  granite ;  the  minerals  foimd  at  this 
place  are  rock  crystals,  axinite,  calcspar,  chlorite,  ripidolite,  octahe- 
dral and  specular  iron,  prehnite,  chlorite  porphyry,  polyolite,  schorl, 
albite,  pyrope,  garnet,  aquamarine,  nigrin,  rutile,  zeuxite,  arseniate 
of  copper,  nicoline,  and  crystalline  hornblende. 

Near  Corttamperthe  is  an  extensive  bed  of  silicate  of  iron ;  it 
forms  a  part  of  four  small  mountains  and  continues  in  one  direc- 
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tion,  either  upon,  or  beneath  the  surface,  a  dUtance  of  about  eight 
miles  and  contains  the  different  varieties  of  this  ore  and  their  dif- 
ferent crystals. 

In  the  vicinity  cf  Tovarankurchy  are  considerable  hills  of  quartz 
rock  having  a  quantity  of  green  diallage  in  its  composition.  In 
the  Maloane  mountains,  gonulite  is  the  prevalent  rock  and  it  im- 
beds black  and  common  garnets  which  with  the  massive  variety  is 
found  in  considerable  quantities  in  the  granite  soil  of  this  region. 
Alagiri  Malei  is  a  mountain  situated  12  miles  north  of  Madura  and 
is  about  1,000  feet  in  height  and  some  ten  or  fifteen  miles  in  length, 
and  is  composed  almost  entirely  of  aventurine  quartz  or  micaceous 
sandstone.  Some  portions  of  it  appear  to  have  been  formed  upon 
a  thore  and  are  stratified  and  have  inequalities  resembling  ripple- 
marks. 

Five  miles  north-east  from  Madura  is  that  remarkable  rock  call- 
ed Elephant  mountain,  from  its  resemblance  to  that  animal  in  a  re- 
clining posture.  It  is  a  block  of  gneiss  two  miles  in  length,  ^  of  a 
mile  wide  and  some  250  feet  high.  Strata  of  felspar,  mica,  and 
quartz  run  horizontally  through  this  mass  from  one  end  to  the 
other  and  are  seen  on  both  sides  of  it,  and  are  crossed  at  different 
angles  by  veins  or  faults  of  a  felspathic  rock  which  pass  through 
the  entire  vein.  A  porch  and  a  temple  have  been  hewn  out  of  one 
side  of  it.  As  there  can  be  but  little  doubt  of  the  sedimentary 
origin  of  this  rock,  we  must  suppose  it  to  have  been  formed  in 
some  vast  pit  and  elevated  to  its  present  position  by  that  force 
which  has  produced  so  many  of  the  changes  which  have  from  time 
to  time  variegated  the  surface  of  the  earth. 

The  vast  fields  of  granite  at  the  south-eastern  base  of  the  Siru- 
malei  and  Alagiri  mountains  would  seem  to  indicate  the  direction 
and  denuding  force  of  ancient  oceanic  currents. 

At  Yadapadi  16  miles  north-west  from  Madura  is  a  small  moun- 
tain composed  almost  entirely  of  porphyritic  greenstone.  The 
hornblende  in  its  composition  is  of  the  dark  basaltic  variety  and  the 
felspar  is  of  the  andesine  or  the  white  variety  and  in  the  composi- 
tion of  the  mass  the  columns  appear  in  spots  like  the  skin  of  a 
Leopard. 
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The  limestones  of  the  district  are  numeroiis  and  of  rarions  kinds. 
The  lime  graTel,  or  konker,  is  widely  diffused  in  the  soil,  and  in 
some  places  is  nearly  a  pore  carbonate  of  lime  ;  in  other  places  it 
is  mingled  with  other  snbstances  and  takes  the  form  and  consist- 
ence of  concreted  limestone  or  pisolite.  These  are  the  kinds  used 
for  making  roads  and  burning  into  lime.  TraTcrtine  or  tufa  is 
fonnd  in  stalagmitic  concretions  in  caves  and  bordering  around  the 
stems  and  branches  of  plants.  The  crystalline  limestones  are  also 
numerous,  they  are  found  in  nodular  masses  and  large  blocks  and 
show  the  crystals  of  calcspar  and  the  fine  granular  and  compact 
Tarieties.  Some  of  these  kinds  receive  a  tolerably  good  polish  and 
might,  it  is  thought,  be  wrought  for  marble.  The  minerals  found 
imbedded  in  these  stones  are  the  chondrodite,  graphite,  pyroxene, 
and  molybdenum  ;  and  the  different  locations  where  they  are  found 
are  Poovandy,  Puntelacoodee,  Camapadi,  Vitherapadi,  in  the  Tiru- 
mungalum  Talook  and  in  a  number  of  other  places.  In  the  loca- 
tion at  Puntelacoodee  the  outcrop  is  some  20  yards  in  width,  six  or 
five  miles  long  and  of  a  depth  not  explored.  These  masses  of 
rocks  are  nodular  in  most  places,  nor  does  there  appear  to  be  any 
regularity  of  dip  in  the  case  of  any  of  them.  They  lie  in  wild  con- 
fusion in  every  part  of  these  limits  resembling  the  ruin  of  a  vast 
wall.  The  stone  of  the  south  side  of  this  bed  is  highly  crystalline 
calcspar  of  a  dull  whitish  colour,  while  that  on  the  north  side  is 
finely  granular  or  compact,  and  of  a  bright  flesh  colour. 

Another  feature  of  the  district  is  its  iron.  This  is  widely  dif- 
fused :  it  is  found  in  almost  every  part  of  the  district,  either  in  the 
form  of  native  iron  or  united  with  oxide  in  the  form  of  haematite, 
of  ochre  or  of  octahedral  crystals  of  specular  iron  and  iron  sand, 
&c. ;  there  is  the  silicate  of  iron,  the  carbonate  and  sulphuret  and 
a  vast  quantity  of  laterite,  but  so  small  quantities  are  found  in  any 
one  place,  except  of  the  silicate  and  laterite  that  it  has  been  but 
little  wrought. 

The  region  where  gold  is  sometimes  found  was  visited  and  the 
sand  and  rocks  of  the  same,  to  some  extent,  examined.  The  name 
of  the  place  is  Pulkandth,  14  miles  north  of  Dindigul  just  under 
the  east  end  of  the  Pulney  mountains.     The  gold  is  found  in  small 
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particles  in  the  alluvium  and  sand  of  a  plain  at  the  foot  of  a  small 
mountain  about  two  miles  from  the  Travellers'  bungalow.  The  soil 
and  alluvium  of  this  plain  are  composed  of  the  disintegrated  and 
decomposed  rocks  of  the  mountain,  as  the  frequent  fragments,  and 
sand  and  gravel  abundantly  testify.  So  that  there  is  no  doubt,  but 
that  the  gold  was  originally  in  this  rock  which  is  in  some  places  a 
granulitic,  in  some  a  micaceous,  and  in  others  a  syenitic  granite 
containing  alamandine  garnets  and  specular  iron  in  abundance. 
The  yield  of  gold  as  yet  obtained  is  rather  small,  not  averaging 
more  in  value  than  could  be  earned  by  day  labor.  This  is  proba- 
bly owing,  partly  to  the  inefficient  way  the  labor  is  performed,  and 
partly  to  a  want  of  water :  it  is  the  opinion  of  those  who  have 
taken  gold  here  that  the  proportion  of  gold  is  much  larger  at  the 
depth  of  some  feet  below  the  soil  than  on  the  surface.  Could  a 
shaft  be  sunk  some  25  or  80  feet,  there  is  a  fair  prospect  that  the 
yield  would  well  repay  the  labor,  especially  as  it  would  afford  water 
to  wash  the  earth  and  sand,  which  is  now  found  only  at  a  consider* 
able  distance  from  the  place  where  it  could  be  used. 
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VIIL  A  Vocabulary  of  the  Dialect  spoken  by  the  Todas  of  ike 
NiLAGiRi  mounUnus.  By  ike  Rev.  F.  Metz  of  ike  German 
EvangeUoal  Mission. 

[FrerioM  ootiees  haTe  appeared  in  this  Joamal,  descriptiTe  of  the  man- 
ncn  and  coilont  of  this  peculiar  xaee,  the  Todas,  Vide  an  article  entitled, 
**  The  antiqiiities  of  the  Neilgheny  Hills,  including  an  inquiry  into  the  de- 
^scentoftheThanUwarsorTodars.  Bj  Ci^tain  H,  ComgreveJ*  Vol.  XIV. 
'So.  32, 1847.  See  also  *<  An  Essay  on  the  Relationship  of  Languages  and 
**  Nations.  By  the  Ber.  BemJiard  SckmndT  Vol.  V.  No.  14,  1837.  But  no- 
thing like  an  nsefnl  Vocabnlaiy  of  the  Toda  language  has  yet  been  publish- 
ed.   Ed.  M.  Jous.] 

The  pectoral  pronunciation  of  the  Todas  in  speaking  their 
language  is  the  reason  why  so  many  Europeans^  who  heard 
them  speak,  believed  that  it  had  no  relationship  at  all  with 
any  of  the  S.  Indian  languages.  If  these  Europeans  had  lived 
longer  among  the  Todas  and  if  they  had  understood  the  Bada- 
ga  dialect,  they  could  not  have  given  such  an  opinion.  In  my 
opinion  the  Toda  language  is  a  rude  dialect  of  old  Canarese 
and  I  can  find  nearly  all  its  words  in  the  Badaga  lan- 
guage, only  I  must  keep  in  mind,  that  according  to  the  rules 
of  Toda  pronunciation  a  common  Canarese  word  is  so  much 
changed  that  it  is  difficult  to  recognize  it  again  as  such  and 
it  requires  a  long  time  to  get  the  ear  accustomed  to  their 
jungle  language.  I  find  it  nearly  impossible  to  get  their  lan- 
guage reduced  to  writing  with  such  perfection,  that  any  one 
who  reads  my  Toda  words  can  be  understood  by  the  Todas. 
On  this  account  I  may  say,  that  the  Toda  language  can- 
not be  properly  learned  except  by  living  amongst  the  Todas 
and  by  hearing  their  conversations. 

As  the  whole  life  of  a  Toda  is  concentrated  inhis  Buflaloes 
and  as  no  great  variety  ofwordsisrequiredfor  the  purposes 
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of  their  common  life  and  occupation,  I  find  it  very  difficult 
to  discover  words  for  abstract  terms,  without  which  I  cannot 
have  a  religious  conversation  with  them,  so  I  help  myself 
with  Badaga  words,  which  most  of  them  understand.  The 
Todas  do  not  trouble  themselves  much  about  religion.  Theirs 
is  a  very  convenient  one.  Heaven  is  nothing  else  but  a  place 
where  they  will  have  plenty  of  Buffaloes  and  as  no  Toda  has 
any  doubt  about  his  going  to  heaven,  he  thinks  that 
the  occupation  in  the  other  world  viz.  feeding  Buffaloes  does 
not  require  any  preparation. 

On  this  account  I  find  their  language  very  poor  and  in- 
suflicient  to  convey  the  truth  of  the  Gospel  to  them. 

Most  of  their  verbs  have  only  one  tense,  and  they 
help  themselves  by  adverbs  of  time  to  express  the  future  and 
past  tenses. 

I  also  find  that  there  is  a  slight  difference  in  the  dialects 
of  the  different  tribes  of  the  Todas.  For  instance  one  tribe  has 
an  Sh  where  another  has  an  t^  or  a  Th  (like  the  English  J 
which  another  again  changes  into  ^or  7. 1  write  their  language 
in  Canarese  characters.  In  printing  the  Gospel  of  Luke  in  the 
Badaga  language,  we  were  obliged  to  take  up  some  of  the  old 
Canarese  characters,  which  are  not  in  use  now  in  the  present 
Canarese.  In  tlie  Toda  language  I  helped  myself  by  adding 
marks  in  some  characters  to  shew  the  peculiar  Toda  sound. 
For  instance,  the  Th  I  have  given  with  ^  to  distinguish  it 
from  ^,  and  as  their  Kh  is  pronounced  like  the  German  or 
rather  Swiss  Ch  I  mark  this  sound  by  ^  to  make  it  different 
fn>m  a>«    lu  many  cases  the  Ph  is  like  the  English  F,  which 
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no  Badaga  can  pronounce  on.  account  of  the  pectoral  pro- 
nunciation, I  have  therefore  chosen  ^^o  represent  [F.) 
They  have  no  pure  -4  as  it  occurs  in  other  Indian  languages 
but  their  a  is  pronounced  as  a  in  tall  and  as  v  in  much. 

There  are  2  sounds  of  the  vowel  i  (ee)  the  one  is  like^ 
the  English  ee  {%)  in  meet,  the  other  one  like  the  German  ii  in 
uber,  for  instance,  ^  ^  f"  hirsh  with  ii.  means  a  tiger  and 
na^^F"  iir*A  with  ee  means  the  sun,  oX^^F"  mirsh  with 
u  means  a  hare  and  Sb^^F"  mirsh  with  %  means  a  peacock. 
Vocabulary. 

Abaisance  (I  make)  "VS  5*1^5  S^3oS"«op  hdUmele-buUh-bini. 

+ 
I  fall  at  (your)  foot. 

Abandon  nx&  -u^^cop  buifhu-butth-bini.  Badaga 
aDolia -iM^^f .  butt'hu  butVhini. 

Abide  oJ  §[^  "*S^  eshken  lit.  I  sit  t!i  ^  ^"F^  shall  I  sit  down. 

Abject  8  6"Sh  ^  ^?  tali  vershbini;  ersbini,  ershbini  ovversh- 
Itni^means  I  am,  which  is  generally  put  to  the  root  of  a 
verb.    The  Badagas  use  urmane  (€A)Of©  •?,)     for  it. 

Abominate  T^^^^P.  ndnthbinu 

Abomination         "r^^o.  ndnam. 

Abortion  "Sys  gS"  ooa  d  (ST^©.         mokh  yidilddi. 

Absorb         '^^^^iVnuggivitnini,''  Badaga ^An;Mg-?. 

Absurd  "ft  Ooq  .  per  at. 

Abundant  CA)TOo.  upam. 

Accede  ®33&\p,  ddbini. 

*  Hie  Todas  always  assimilate  the  n  to  the  following  consonant. 
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Accept  If  ^F'^P.  parth  bini. 

Accommodate       ^©Sro  S^^p,   ^8  A  W"*©?. 

^ri  mddthbtni  sarigitthbini.  B.  ^an  mddine,  sari  gittine. 
Account  V.  cS3P"3S(f"^p.  yenivershbini.  B.  yeniunmne. 
Account  n.  S^W^o.         yekkam.   B.   yekka. 

Accompany  '^  W    ^^  ^  ^  •     ^f^^  vershbini. 

B.    kutiwmane. 

Accurate  ^  8,        sart.  B.  sarri. 

Accurse  ^8r%55"<Op.     bartibadthbinu 

Accuse  8)T?3jO  i^HoJ^?.  piryddi  yeshts  bini. 

Aches,  it  ^^g^i  ^5^  or  t*  o   ^.  Bddthaii,pasUoipara$ti. 
Acquire  ^  o  ^p,  katthbini,  B.  kaitiumane. 

Adolescence  •3j3^^r*,    mokharsh. 

Adore      S^^^^^F,    ®?S'*K»a;8F.     kubbutfhikhen, 

€xdabudthikhen.  B.  kombittine,^  adabuddini  I  bow  down  the 
horn,  I  fall. 
Adorn  -?^F-«Jj»5"qap,       T^f^^Sff"*©?. 

fior^Af  97iac{^A  Uni,  ndrsh  gersh  bini. 
Adultery    W)5"f- -g  Sf F-«P,    ^t^  ^^T  -S^r^p. 

urdthvershbinif  sule  bach  versh  bini.      I  commit  a. 

Adulterer  t^i^^'Sj^S',  sule  mokh.  B.  sulemaga. 

Advantage  ei\)d?9    5".  m/iW/. 

Adversary  ©5i3^r-<S5  ^.      Akhevershben. 

Advice  ^o*     biddi.f  B.  iwdtfi.  (wisdom.) 

*  This  appears  rather  to  be  a  corruption  of  the  Tamil   ^lLlSOo-CBT 

kumbitten  I  salate.—'V^r-  E. 
t  The  t  in  ^^  is  pronoonoed  like  the  German  u  in  Hber. 
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Afar 

Affection 

Afraid 

Afternoon 

Again 

Am 


bathakh. 
^C  ^.     gava.  B.  gava, 
8g  J^P.    ajjsbini.   B.  anjine. 
ZSW^T^-^W^,  ekdravotkh. 
"eO^.  /mjrt  B.  /irigri. 
(fi^^c*5&.  prey  a.  B.  perefl. 
AffO  o^  ^.  muchch.  B.  munche. 

Agree  "^/^^x&xP  vobbisbini  B.  vobbiunnane. 
Air,  wind  ""S^o  .  A-a/.  B.  Ard^M. 

o  ^F",  Darma  B.  darma. 
eA)^f"SL^  ?.  udthershbini. 

c&>  (M^O.  yellumadi.  B.  ye//a. 


Alas 

Alms. 

Alike 

All 


Anecdote 

Alone  ^r^  SCrs^a,  uddidladi.  B.  vonddldgi. 

Amputate  '^   ^^^ei^^*  f^^<^'^^^dershbini. 

+ 
Anger  *»*.  iya. 

Angry  I  am      <©a^  S^S"   bija  badthachi  (anger  is  come) 


Ana 

•^d,  veli. 

Ancestor 

•&/a*cyaof'p".    doddavan. 

Another 

ocoO-?J3  S^.  yinnodd. 

Ant 

^•5"f  ye7-6.  white  ant  7A5<DX?.  jr(?;afc, 
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Ant  hill  '^S&^xi^.  gefalutta. 

Ape  ^TST^.  turun. 

Appear  S^Xfo^^P,    tuvarsbini. 

Arbiter  T^cC^  /\so    ^.  ndyagdran. 

Arm  "^ftr^o  .  j^ar. 

Apprehend  ^_9j-3^F-«»p.  battivershbini. 

Army  q-   ^^^^^» 

Arrive        ^  ^"^F.    bashken.   "^^j*^?.   baddsbini. 

Arise  o»7<  o  2» 'S^F'^p.  magedaduvefshbini,  imperative 


^\o^^'  irregular. 


Arrow 

Around 

Arse 

Ascend 

Ashamed 

Assembly 

Assemble 

Ass 

Attend 

Attest 

Avarice 

Avidity 

Authority 


mTSS^r.  tudarsh. 
to  §J«0?.  hatsbini. 
-?^oS"ce)p.   nanthbini. 

155^0':^^r«0p.  kutagerahbinu 

^^5j««p.  kwedsbini. 

'ir^^t  ^^roop.  sdkisiershbint. 

®  d  "^BrS  o  o.    adikdram. 
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IX.     Scientijic  Intelligence. 

[The  following  letters  regar<)ing  Barthquakes,  lately  obsenred  at  Travancorc, 
are  extracted  from  the  Madras  Athenaum] 

Sib, — Perhaps  the  following  account  of  the  Earthquake  observ- 
ed in  Travancore  on  the  morning  of  Monday  the  11th  instant  may 
interest  some  of  your  readers. 

The  assistant  in  the  Trevandrum  observatory  having  the  watch 
on  the  morning  referred  to,  was  entering  an  observation  when  he 
beard  a  low  rambling  sound  which  he  thought  at  first  was  distant 
thunder  towards  the  north-east ;  in  about  three  seconds  the  raft- 
ers of  the  building  began  to  creak,  the  windows  to  rattle  and  a 
mirror  resting  on  the  table  to  shake  :  he  immediately  looked  at 
the  clock  and  found  the  time  5  h.  53  m.  30  s.  which,  allowing  for 
the  known  clock  error,  would  give  the  mean  Trevandrum  time  of 
the  commencement  of  the  sound  5  h.  5 1  m.  25  s.  He  then  went 
out  to  look  towards  the  north. east  and  immediately  thereafter  the 
sound  ceased  with  a  louder  *'  bom"  ;  on  looking  again  at  the  clock 
the  time  by  it  was  5  h.  54  m.  and  he  estimated  the  duration  of 
noise  and  shock  at  nearly  twenty  seconds.  He  now  examined  the 
magnetical  instruments,  but  could  perceive  neither  vibration  nor 
change  of  mean  position.  It  is  not  impossible  however  that  the 
magnets  might  have  had  swinging  or  dancing  motions  without  be- 
ing remarked  by  the  observer,  as  vibrations  round  a  vertical  axis 
only  are  noted.  An  examination  by  myself  since,  of  the  observa- 
tions made  before  and  after  the  shock,  confirms  the  fact  of  the 
steadiness  af  all  the  magnets  ;  neither  did  I  find  any  thing  remark* 
able  in  the  state  of  the  atmosphere.  The  velocity  of  the  wind  from 
the  north-west  was  nearly  as  usual  at  the  same  hour ;  the  sky  was 
nine-tenths  clouded,  the  clouds  moving  from  north-west;  the 
temperature  of  the  air  was  nearly  73^,  the  maximum  temperature 
of  the  day  being  nearly  78*^. 

A  lady  living  near  the  observatory  was  awoke  by  a  low  rumbling, 
puffing  noise,  which  terminated  by  a  stifled  explosion,  as  if  under 
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ground,  she  saw  the  foot  of  the  bed  moving  slightly  from  side  to 
side  (north  and  south)  and  heard  the  windows  rattle.  The  sound 
seemed  to  her  to  precede  the  shaking  by  a  few  seconds,  but  she 
did  not  conceive  that  the  whole  lasted  more  than  from  five  to  ten 
seconds.  The  air  appeared  hazy  to  her  and  to  several  other  per- 
sons.    The  atmosphere  felt  close  and  disagreeable  during  the  day. 

Lieutenant  Colonel  Faunce,  living  about  three-quarters  of  a 
mile  west  of  the  observatory,  has  informed  me,  that  the  noise  and 
shock  appeared  to  him  to  come  from  the  south-east  and  to  pro- 
ceed in  a  north-westerly  direction  :  the  noise  seemed  in  or  on  the 
surface  of  the  ground  and  the  noise  and  shock  lasted  at  least  six 
or  seven  seconds.  The  shock  was  rather  strong,  his  right  leg  was 
swayed  from  right  to  left  (i.  e.  east  to  west)  while  he  was  sitting 
facing  the  north  and  his  whole  body  felt  the  movement :  Colonel 
Faunce  also  thinks  that  the  sound  preceded  the  shock.  The  win« 
dows  rattled  considerably.  He  likened  the  noise  to  that  of  a 
steam  carriage  ;  a  rumbling  sound  terminating  louder  than  it  com- 
menced. 

Dr.  Sperschneider,  three-quarters  of  a  mile  north-west  of  the 
observatory,  also  felt  the  shock.  The  noise  he  says  began  a  few 
seconds  before  the  earthquake  and  lasted  a  few  seconds  after  it. 
It  appeared  to  Dr.  Sperschneider  to  go  off  in  a  westerly  or  north- 
westerly direction  ;  the  windows  and  roof  of  his  house  trembled. 

Dr.  Waring,  about  a  mile  and  half  north  of  the  observatory, 
heard  and  felt  the  earthquake  though  apparently  not  so  markedly 
as  by  the  others.  I  am  told  that  about  the  same  distance  south 
south-east  of  the  observatory  the  shock  was  very  distant ;  while 
within  the  fort  about  two  miles  south  of  the  observatory  the  earth- 
quake was  not  perceived  at  all.  It  should  be  noted  that  about  the 
Fort  decomposed  granitic  rocks  are  covered  by  a  thick  stratum  of 
sand,  while  all  the  other  stations  are  immediately  on  laterite  rock. 

The  shock  it  seems  was  felt  at  Quilon  "  about  six  o'clock,"  and 
Mr.  Liddell  at  Gharlio's  Hope  near  the  road  between  Quilon  and 
Courtallum  says  *<  we  had  a  smart  shock  of  an  earthquake  about 
ten  minutes  before  six  on  Monday  morning," 
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I  was  on  the  summit  of  our  highest  mountains,  the  Agustecr 
Mally  (about  80  miles  W.  N.  W.  of  Trevandrum)  on  Monday  the 
11th  but  did  not  perceive  any  shock.  I  noted  that  the  Tinnevelly 
country  and  the  mountains  to  the  north  appeared  much  clearer 
that  morning  than  usual. 

The  testimony  on  the  whole  seems  to  indicate  a  southerly  and 
easterly  point  as  the  direction  of  the  origin,  all  agree  that  the  sound 
was  heard  before  the  shock  was  perceived. 

It  is  quite  possible  that  the  shock  may  have  been  propagated 
from  Tinnevelly  below  the  ghats  and  not  have  been  very  sensible 
at  their  summits.  It  would  be  of  importance  for  the  purpose  of 
determining  the  origin,  the  velocities  and  the  direction  of  trans- 
mission of  the  shock  to  have  the  accurate  time  it  was  perceived  at 
some  localities  considerably  distant  from  Trevandrum. 
I  have  the  honor  to  be, 
Sir, 

Your's  obediently, 
John  Allan  Brown. 
Trevandrum  Observatory,    \ 
16th  August,  1856.        ) 

P.  S. — ^Where  the  earthquake  has  been  observed  it  will  be  de- 
sirable to  mention  by  what  means  the  error  of  the  timepiece  has 
been  obtained. 


SiB, — I  took  the  liberty  a  few  days  ago  of  forwarding  to  you  a 
notice  of  an  earthquake  felt  in  Travancore  on  the  11th  instant,  al- 
low me  to  add  to  that  communication  that  I  have  found  since  that 
the  shock  was  neither  perceived  at  Nagercoil  (40  miles  8.  E.  by  E. 
of  Trevandrum)  nor  at  Cochin  (120  miles  N.  W.  by  N.)  but  I  un- 
derstand it  was  felt  at  Cottyam  (90  miles  N.  N.  W.)  It  was  also 
felt  at  Courtallum  (40  miles  N.  E.)  by  several  persons ;  and  Dr. 
Barker  estimates  the  time  of  the  shock  there  at  5h.  50m.  a.  h. 
(verified  to  some  degree  by  the  sunrise)  this  time  agrees  really  with 
that  of  the  shock  at  Trevandrum.  At  Quilon  Mr.  D' Albedhyll  in- 
forms me  that  two  ladies  give  20  minutes  before  6  as  the  time  of 

p 
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the  Bhock.  On  the  best  consideration  of  all  the  facts  as  yet  re- 
ceived by  me  I  am  inclined  to  consider  a  west  north-westerly  di- 
rection from  Trevandrum  as  that  of  the  origin  of  the  shock  and 
perhaps  towards  the  Laccadive  islands. 

On  the  22nd  August  about  4  hour  25  minutes  f,  k.  whil9  lying 
on  a  cot  reading  in  an  upper  room  I  felt  the  cot  shaking  rather  vi- 
olently, I  immediately  looked  at  the  bed  posts,  these,  and  the  tester 
frame  seemed  to  vibrate  irregularly  and  sharply  from  east  to  west. 
On  going  to  the  magnetic  observatory  I  found  the  time  of  the  shock 
to  have  been  almost  exactly  4  hours  25  minutes,  10  seconds.  1 
observed  the  magnets  dancing  up  and  down  in  short  jerks,  and  a 
brass  weight  hanging  in  a  closed  box  was  observed  by  means  of  a 
telescope,  to  dance  perceptibly  15  minutes  after  the  shock.  1  could 
not  observe  any  swag  or  side  motion,  but  I  concluded  from  the  vi- 
bration of  a  hanging  cord,  seen  in  a  room  bel  ow  me  by  another 
person,  from  the  motion  of  the  bed  posts,  and  from  the  wetted  sides 
of  a  glass  vessel  containing  water,  that  the  shock  had  been  propa- 
gated in  the  direction  between  W.  N.  W.  and  £*  S.  E.  the  shock 
was  accompanied  by  a  low  trembling  sound.  This  second  shock 
was  observed  also  at  Quilon  by  Mr.  D'Albedhyll  and  others  about 
4h.  16  minutes.  If  the  clocks  there  can  be  trusted  this,  as  in  the 
case  of  the  first  shock,  is  about  10  minutes  before  the  time  at 
Trevandrum. 

General  Cullen  informs  me  that  a  shock  was  felt  in  Travancore 
in  February  1823,  19th  September  1841  and  20th  November  1845. 

I  shall  feel  obliged,  if  any  person  has  observed  the  time  or  di- 
rection of  either  of  the  shocks  of  the  present  month,  by  the  com- 
munication of  the  facts  to  me. 

I  have  the  honor  to  be, 
Sir, 
Yours  faithfully, 
John  Allak  Bbown. 
Trevandrum,  25th  August,  1856. 

P.  S. — ^The  second  shock  is  said  to  have  been  stronger  than  the 
first.  The  first  shock  was  observed  at  Quilon  by  few  persons ;  the 
second  was  observed  by  many  Europeans  and  Natives.    No  native 
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at  Trevandrum  appears  to  have  observed  either  shock  excepting 
those  on  the  watch  at  the  observatory. 


Sib, — The  shocks  of  earthquake  are  reaching  us  so  frequently 
that  they  will  cease  to  be  interesting  as  news,  and  the  proper  place 
to  notice  them  in  detail  will  be  in  the  pages  of  some  scientific  peri- 
odical. 

Another  shock  was  felt  here  at  15  m.  0  s.  afternoon  of  to-day 
(1st  September).  The  effects  of  the  shock  on  the  magnetical  in- 
struments were  even  more  remarkable  than  on  the  last  occasion  ; 
and  the  ball  of  a  pendulum  17  feet  long  moved  through  a  space  of 
about  4  inches  in  the  direction  N.  W.  by  N.  and  S.  E.  by  S. ;  I 
believe  from  the  former  to  the  latter. 

In  my  attempts  to  obtaia  information  on  the  last  two  shocks  I 
have  heard  (from  Dr.  Colebrook  of  Madura)  of  a  remarkable  shock 
experienced  on  the  17th  of  March  last,  near  midnight,  about  30  to  40 
miles  east  of  Madura,  the  noise  seeming  to  travel  from  west  to 
east.  An  examination  of  the  observations  of  the  magnetical  in- 
struments in  observatories  on  Agustier  Mullay  and  here,  shows  that 
the  shock  was  felt  markedly  by  both  places. 

Any  communication  on  earthquake  shocks  felt  in  Southern  India 

addressed  to  me  would  much  oblige. 

Sir, 

Your's  very  obediently, 

John  Allan  Bbown. 
Trevandrum,  1st  September,  1856. 

[The  foUowiflg  letter,  describing  the  shock  experienced  on  the  17th  of  March 
Ittt  in  Madura,  is  token  from  the  **  Thinavarthamani^*  of  the  27th  March  1856, 
a  Tamol  Newspaper  edited  by  the  Rey.  P.  Perciyal.] 

(Literally  translated.) 

**  I  am  sure  you  will  not  object  to  publish  the  following  account 
of  a  wonderful  Phenomenon,  in  your  valuable  journal,  for  the  infor- 
mation of  the  people  of  other  coimtries. 

At  1  o'clock  on  the  night  of  the  17th  March  1856,  a  sound  was 
suddenly  heard  in  Paramagoody  a  village  of  this  Zillah  of  Madura, 
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which  continued  10  minutes  like  a  peal  of  thunder,  and  appeared 
to  move  from  west  to  east.  During  its  continuance  houses  and 
other  things  were  agitated,  and  many  persons  who  were  sleeping 
were  aroused  and  sprung  from  their  beds. 

Fissures  in  the  earth  were  also  caused  in  some  places. 

The  people  of  this  village,  ignorant  of  the  nature  of  this  pheno- 
menon, feared  that  it  might  be  a  judgment  inflicted  by  the  Qods. 

Since  that,  the  Moonsiff  of  this  Division,  Mr.  William  Boalth,  has 
told  them  that  it  was  an  earthquake,  and  has  explained  its  cause 
and  mentioned  other  incidents  of  a  similar  kind  ;  which  has  prov- 
ed a  relief  to  their  minds.  I  think  your  readers  will  not  be  other- 
wise than  wonderstruck  at  this  occurrence." 

I  am, 

Your  servant, 

Theboo  Canacasaby  Modiliab. 


Faramagoody, 
20th  March,  1856 


.) 


[Extract  of  a  letter  from  R.  D.  Parker,  Collector  of  Madura,  dated  31th  of 
August  1856,  reporting  the  discoTerj  of  a  pot  of  gold  eoios  in  his  district]. 

**  In  a  piece  of  waste  land,  belonging  to  the  village  of  Caliem- 
pootoor,  in  the  lyempully  Talook,  a  pot  of  very  beautiful  gold 
coins,  bearing  the  heads  of  Augustus  and  other  early  Roman  Em- 
perors, has  been  discovered. 

The  persons  Pona  Boyen  and  Dasa  Boyen  by  whom  they  were 
found,  and  who  are  tank  diggers,  were  employed  in  excavating 
brick  earth.  The  coins  were  packed  in  an  earthen  pot  about  the 
size  of  a  large  mango,  which  unfortunately  is  broken.  The  origi- 
nal No.  was  63,  of  which  4  are  not  forthcoming  and  two  are  re- 
duced to  ingots,  leaving  57  in  excellent  preservation,  with  the 
heads  and  inscriptions  exceedingly  distinct.  The  pot  was  found 
about  \  foot  below  the  surface  of  the  ground  adjacent  to  the  bank 
of  the  Shunmoogum  Nuddy  River,  which  is  near  the  boundary  of 
the  Madura  and  Coimbatore  Districts,  and  rather  more  than  30 
miles  South- West  of  Dindigul." 
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[The  following  notice  of  the  late  Storm  of  the  20th  Nov.  I806,  was  kindly  fur- 
nished by  Major  JacoB|  The  Hon'blo  Company's  Astronomer.] 

The  Barometer  began  to  show  a  downward  tendency  as  early  as 
the  night  of  the  17th  but  so  slight  as  to  cause  no  alarm ;  for  the 
next  two  days  this  tendency  continued,  but  there  was  no  sudden 
depression  ;  the  daily  rise  being  only  a  little  less,  and  the  daily 
fall  rather  more  prolonged  than  usual.  No  decided  fall  took  place 
until  the  afternoon  of  the  20th  when  instead  of  the  usual  rise  after 
4.  F.  M.,  the  mercury,  after  fluctuating  slightly  for  about  an  hour, 
continued  descending  until  3  h.  30  m.  a.  m.  on  21st,  when  it  stood 
at  29-540. 

The  wind,  which  had  been  for  some  days  a  little  westerly,  blue 
rather  fresh  from  N.  N.  W.  about  midnight  of  the  19th,  but  the 
pressure  scarcely  exceeded  5lb.  on  the  square  foot. 

On  the  morning  of  the  20th,  after  a  short  lull  it  veered  to  the 
eastward  of  N.,  about  10  h.  30  a.  m.  returning  to  nearly  due  N.,  in 
the  afternoon  between  2  and  3  f.  m.  the  pressure  reached  12lb. 
but  only  in  a  single  gust.  From  5  to  8  the  gale  moderated  and 
again  became  easterly ;  but  freshened  again  during  the  night,  and 
about  midnight  began  to  veer  westerly,  from  4  to  5  a.  m.  on  the 
2lst  it  attained  a  force  of  18|  lb.,  when  it  began  gradually  to  mo- 
derate and  by  the  evening  had  become  nearly  calm,  still  coming 
round  till  it  finally  blew  S.  W.  The  Barometer  continued  to  rise 
steadily  from  3|  a.  m.,  and  by  the  evening  had  nearly  attained  its 
usual  height. 

From  the  course  followed  by  the  wind  it  was  inferred  that  the 
centre  of  the  storm  was  passing  a  little  southward  of  Madras,  and 
this  agrees  with  the  reports  of  the  shipping  which  stood  out  to  sea 
in  a  S.  E.  direction,  and  met  with  worse  weather  than  what  occur- 
red on  shore. 

The  rain  continued  heavily  on  the  evening  of  the  19th,  and  con- 
tinued with  little  intermission  until  the  morning  of  the  2l8t,  the 
fall  in  those  36  hours  amounting  to  11  65  in.  of  which  6*22  in.  fell 
in  the  night  of  the  20th. 
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X.     Proceedings  of  the  Madras  Literary  Society  and  Auxili- 
ary of  the  Royal  Asiatic  Society. 

Thursday  Evening^  October  9,  1856. 
The  Hon'ble  Waltsb  Elliot,  President,  in  the  chair.     Read 

extract  of  a  letter  from  H.  Cleghobn  Esq.,  h.  d.,  dated  11th 

September  1856. 

I  take  this  opportanity  of  submittiog  for  the  conaideratioii  of  the  Committee, 
tome  paauDg  thought!  as  to  the  urgent  want  of  a  good  Lihrary  of  reference  in 
Madraa,  a  want  equally  felt,  I  belieye,  in  the  other  Preiidency  Towns  of  India. 
The  adyance  of  education  and  the  increaaed  attention  hestowed  upon  Statistical 
and  Scientific  enquiries,  renders  the  possession  of  standard  works  for  referenc® 
an  imperatiye  necessity.  The  arriyal  of  many  ahle  men  in  India,  who  haye  de- 
TOted  much  time  and  attention  to  partfcolar  hranohes  of  scienee  has  greatly  in- 
creased the  demand  for  books,  and  the  supply  has  to  a  certain  extent  kept  place 
with  the  demand ;  but  still  there  is  no  place  in  Madras  where  a  student  can  find 
the  information  required  in  many  enquiries  of  eyery  day  occurrence.  Standard 
works  on  many  branches  of  science  are  with  difficulty  obtained  for  reference. 
The  Medical  College  and  Medical  Society  haying  formed  their  books  into  one  col- 
lection, the  aggregate  exhibits  a  fair  professional  Library,  The  Corps  of  Engi- 
neers and  Artillery  haye  each  a  good  well  selected  Library  relating  to  their  re- 
spectiyc  Departments.  The  Clerical  Society  his  I  belieye  a  Theological  Depdt 
At  the  Club  House  there  is  a  considerable  collection  of  works  upon  Miscellaneous 
Literature.  The  Literary  Society  alone  has  a  large  General  Library  containing 
(crowded  together  in  a  small  area  and  scarcely  in  a  consultable  state)  almost  all 
the  more  interesting  works  of  Trayels,  History,  Science,  and  Antiquity,  but  the 
Society  like  the  sister  in  Calcutta  has  almost  ceased  to  purchase  the  more  ezpen- 
siye  publications  of  the  day,  and  by  necessity  devotes  the  greater  portion  of  its 
fluctuating  income  to  works  of  an  ephemeral  nature,  because  they  are  in  special 
demand  by  the  bulk  of  Subscribers,  while  the  Chemist,  the  Naturalist,  the  Archoe- 
ologist,  and  the  Statist  haye  no  means  of  keeping  up  to  the  leyel  of  the  day,  and 
haye  no  means  of  knowing  the  discoveries  which  have  been  and  are  being  record- 
ed, unless  they  are  able  and  willing  to  purchase  largely  from  their  own  resources, 
and  there  are  few  who  are  in  a  position  to  do  this. 

Resolved^  with  reference  to  Dr.  Cleghorn*a  letter,  that  10  per 
cent,  of  the  Society's  funds  be  set  apart  for  the  purchase  of  stand- 
ard works  on  scientific  subjects. 

The  Secretary  communicated  to  the  Meeting,  the  result  of  a  Cir- 
cular issued  in  May  last,  and  forwarded  to  all  the  Stations  in  the 
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Interior,  inviting  Contributions  and  Subscriptions  in  support  of  the 
"  Madras  Journal  of  Literature  and  Science,"  the  Society  having 
determined  to  commence  the  republication  of  that  Journal.  The 
appeal  for  literary  support  having  been  responded  to  with  much 
readiness  and  upwards  of  200  Subscribers  having  been  registered, 
it  was  resolved,  on  the  motion  of  the  President,  seconded  by  Mr. 

0.  Ellis,  that  the  Journal  be  published  Quarterly,  and  that  the 
number  for  October,  November,  December  1856,  be  entitled  No.* 

1.  of  a  "  New  Series,"  and  be  issued  in  December. 

The  foregoing  resolution  having  been  discussed  and  agreed  to  ; 
it  was  resolved  to  refer  the  same  to  a  Committee  of  Papers  to  carry 
the  resolution  into  effect. 

Read  an  interesting  paper  by  Qeorge  Smith,  m.  d.,  Residency 
Surgeon,  Hyderabad,  descriptive  of  the  Natron  Lake  of  Loonar, 
in  the  Deccan,  accompanied  by  a  plan  and  section  of  the  Lake, 
with  two  statements  exhibiting  the  result  of  two  experiments  to 
extract  Salt  from  the  Lake. 

Read  also  an  excellent  account,  by  the  same  gentleman,  of  the 
Manufacture  of  Bidderyware,  at  Beder. 

Read  also  a  paper  on  Indian  Currencies  by  J.  W.  Breeks,  M.  C. 
Service ;  and  a  paper  descriptive  of  the  Plain  or  Waxed  Paper 
Process  in  Photography,  by  Jesse  Mitchell,  Adjt.  1st  Nat.  Yet. 
Battalion. 

Reiolvedy  that  the  thanks  of  the  Society  be  presented  to  the 
Donors  and  that  the  Papers  be  set  aside  for  publication  in  the 
Journal. 

The  thanks  of  the  Society  were  voted  to  Major  Jacob,  Director 
of  the  Madras  Observatory,  for  the  Meteorological  Observations  for 
July,  August  and  September  last,  which  will  appear  in  the  Journal. 

Thur9day  Evening^  November  13,  1856. 

The  Hon'ble  Walter  Elliot,  President,  in  the  Chair. 

The  Secretary  informed  the  Meeting  that  specimens  of  Salt,  ex- 
tracted from  the  Loonar  Lake,  had  been  forwarded  to  Dr.  Mayer, 
Professor  of  Chemistry,  Madras,  for  examination. 

•  No.  II.  of  "  New  Serici"  for  January,  February  and  March  1857,  if  ill  be 
publiahed  in  March. 
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Dr.  Mayer's  Report  was  laid  upon  the  Table : 
Head  the  following  letter  from  Dr.  Mayer, 

I  hftTe  much  pleaiure  in  forwarding  the  accompanying  paper  on  the  Chemical 
composition,  properties,  and  probable  uses  of  the  Tarious  Salts  forwarded  to  me, 
and  stated  to  be  obtained  from  the  Loonar  Lake.  I  cannot  dote  this  note  with- 
out favorable  mention  of  Mr.  G.  Norton  my  assistant  in  the  Laboratory,  by  whose 
great  assiduity  and  intelligence  I  have  been  enabled  to  finish  my  examination  in 
a  Tery  short  space  of  time. 

Resolved,  to  tender  the  thanks  of  the  Society  to  Dr.  Mayer  for 
his  able  and  interesting  Report,  which  was  deliyered  to  the  Com- 
mittee of  Papers  for  publication  in  the  Journal,  as  an  appecdix  to 
Dr.  Smith's  account  of  the  Loonar  Lake. 

The  Receipt  of  the  following  Papers,  was  communicated  to  the 
Meeting. 

A  Vocabulary  of  theToda  Language,  by  the  Rev.  T.  Metz,  of  the 
German  Evangelical  Mission,  (commenced  in  the  present  number.) 

An  Entomological  Paper  descriptive  of  some  new  Coleoptera 
found  at  Ceylon,  by  J.  Nietner  Esq.,  (published  in  the  present 
number.) 

This  is  the  first  number  of  a  Series  of  Entomological  papers, 
which  the  author  has  resolved  upon  publishing.  He  has  kindly 
promised  to  furnish  the  Society  with  a  fresh  number  every  month. 

The  thanks  of  the  Society  were  voted  to  Mr.  Metz  and  Mr. 
Nietner  for  their  able  communications,  and  the  Committee  of 
Papers  were  desired  to  address  a  letter  to  the  latter  gentleman  to 
inform  him  of  the  pleasure  it  will  afford  the  Society  to  receive  a 
fresh  Entomological  paper  from  him  every  month. 

The  following  papers  were  presented  to  the  Meeting. 

The  Secretary  to  the  Photographic  Society  communicated  a  paper 
by  Captain  Tripe  on  a  Paper  Process  which  he  has  found  well 
suited  to  Indian  Photography.  This  paper,  which  had  already 
been  read  before  the  Photographic  Society,  will  appear  in  the 
Journal,  together  with  a  table  of  Formulae  for  preparing  Albume- 
nized  paper,  drawn  up  by  Captain  Scott  of  the  Artillery,  also  trans- 
mitted by  the  Secretary. 

Mr.  Elliot  read  a  paper,  communicated  through  him  by  Dr.  Traill, 
on  a  collection  of  deep  sea  Molluscs  made  with  the  aid  of  a  tow- 
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ing  net,  on  his  voyage  from  England  round  the  Cape  in  the  Ameri- 
can Clipper  Blue  Jacket,  Mr.  Traill  is  known  as  an  accomplished 
Malacologist.  During  the  former  period  of  his  service  he  success- 
fully investigated  the  Conchology  of  the  Straits,  and  since  his  re- 
turn to  India  he  has  classified  and  named  the  shells  in  the  Qovem- 
ment  Central  Museum.  The  paper  was  accompanied  hy  drawings 
of  the  different  species  obtained  during  the  voyage  and  by  a  chart 
exhibiting  the  localities  at  which  they  were  captured. 

After  some  general  observations  on  the  classification  of  Pelagian 
Shells  and  on  the  means  employed  for  catching  them,  Mr.  Traill 
proceeds  to  notice  the  difierent  specimens,  in  the  order  in  which 
they  were  found,  giving  incidentally  such  notices  of  their^ peculiar 
habits  and  forms  as  occurred  to  him,  and  referring  to  the  figures. 
It  is  to  be  regretted  that  he  has  not  added  a  synoptical  descriptive 
list  of  all  the  species,  naming  such  as  hare  not  been  hitherto  de- 
scribed.    This  desideratum,  it  is  hoped,  may]still  be  supplied. 

The  specimens  more  particularly  noticed  in  the  paper  belong  to 
the  division  of  Encefhalous  Molluscs,  and  include  examples  of 
all  the  great  families,  the  Ptebopods,  Qasterofods  and  Cefha- 
LOFODS,  by  far  the  largest  number  appertaining  to  the  first,  which 
are  essentially  oceanic  in  their  habits. 

Of  the  Cefhalopods  a  single  species  only  was  obtained  of  a 
diminutive  -^ir^owaw/ apparently  new  to  Science,  of  which  two  spe- 
cimens were  captured  alive.  Mr.  Traill  gives  an  interesting  des- 
cription of  its  locomotive  habits  and  shows  that  it  difiers  from  the 
common  Paper  Nautilus. 

Individuals  were  captured  belonging  to  two  genera  of  Gasxso- 
PODS,  viz.  three  species  of  lanthina  and  two  of  Atalanta,  The 
Author  remarks  on  the  singular  fact  of  finding  Molluscs  belonging 
to  a  group  which  is  characterized  by  the  possession  of  a  crawling 
foot  among  the  inhabitants  of  the  deep  sea,  where  such  an  organ 
is  useless.  But  the  lanthinaa  are  fitted  for  this  peculiarity  of  ha« 
bit  by  the  possession  of  their  vascular  float,  while  the  foot  of  the 
Atalanta  is  divided  into  two  lobes  which  it  uses  for  purposes  of 
progression  after  the  manner  of  fins.  Mr.  Traill  was  enabled  to 
make  some  minute  observations  on  the  organs  of  sight  possessed 
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by  these  curious  little  animals.  The  second  species  of  which  a 
single  individual  only  was  obtained  has  the  shell  covered  by  a  strong 
epidermis  the  lower  edge  of  which  is  prolonged  into  a  broad  keel 
serving  to  sustain  the  shell  in  an  erect  position  during  the  process 
of  swimming.     This  species  is  probably  new  to  Science. 

Several  specimens  of  a  species  of  Glaucus^  an  aberrant  group 
intermediate  between  Qastsofods  and  Ptbrofods  (although  gene- 
rally included  among  the  former),  were  taken  in  Lat.  34  8.  These 
are  without  shells  but  are  furnished  with  lateral  symmetrical  append- 
ages which  are  supposed  to  be  bronchise  and  also  serve  for  pur- 
poses of  locumotion. 

Dr.  Traill's  specimen  differs  from  the  common  kind  and  appears 
to  have  been  considerably  mutilated.     It  may  prove  to  be  new. 

But  the  richest  harvest  was  obtained  in  the  class  of  Ptbrofods. 
Of  the  8  or  9  genera  constituting  the  family  of  HyaUidiB  in  this 
group,  numerous  specimens  were  obtained  belonging  to  Hyalea^ 
CUodora^  Cuviera  and  Creseis  or  Theca  and  one  species  of  Limacina, 
The  genus  HyaUa  was  particularly  prolific  of  species.  Some  it  is 
probable  have  now  been  met  with  for  the  first  time.  Their  speci- 
fic characters  are  carefully  pointed  out  and  all  are  faithfully  repre- 
sented in  the  drawings. 

Mr.  Traill  has  some  excellent  remarks  on  the  analogy  between  the 
organization  of  the  young  of  some  kinds  of  Qa.stbofod  Molluscs 
and  that  of  the  adult  Ptebofod,  and  has  observed  that  the  young 
of  the  Cypraa  or  Cowry  shell  when  first  released  from  the  egg  or 
capsule  and  before  they  are  able  to  crawl,  exhibit  a  mode  of  pro- 
gression very  similar  to  that  of  the  Ptebofods. 

The  greater  part  of  the  specimens  described  were  captured  in 
the  night,  the  habits  of  most  of  the  genera  being  more  or  less  cre- 
puscular or  nocturnal,  except  the  genus  Creseis  which  was  often 
met  with  during  the  day. 

Dr.  Traill's  memoir  was  referred  to  the  Committee  of  Papers, 
and  will  appear  in  the  Journal. 
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Thursday,  lUh  December  1856. 

The  Hon'ble  Wjlltbr  Elliot,  President  in  the  Chair. 

The  Secretary  laid  before  the  Meeting  the  state  of  the  Societj't 
Funds,  np  to  the  termination  of  the  present  year,  1856. 
Liabilities. 


BS.   ▲.  p. 
Dae  to  Meisn.  Allen  &  Co. 

for  Books,  Periodicals,  &c.  1439  3  4 
Due  to  Deposits  of  5  Third 

CUsB  Subscribers 60  0  0 

Ezcen  of  Assets  oyerliiabilities  830  2  6 


2319  5  10 


Assets. 

^  BS.     A.  Y. 

Balance  in  band  of  Treasu- 
rers  2003  5  11 

Arrears  of  Subscriptions. ...    316  0    0 


2319  5  11 


Resolved,  that  the  Statement  is  satisfactory,  and  be  published  in 
the  Journal  for  the  information  of  Members  of  the  Society. 

Dr.  Cleghorn  read  a  paper  on  the  Sand-binding  Plants  of  the 
Coromandel  Coast,  in  which  he  mentioned  eight  species  of  these 
useful  plants,  more  or  less  serriceable  in  strengthening  the  beach 
between  the  Saluting  Battery  and  St.  Thome.  Representations  of 
these  binders  lithographed  in  Dumphy's  best  style  were  laid  before 
the  Meeting,  showing  the  distinctive  character  of  the  respective 
plants.  Dr.  Cleghorn  points  out  the  soil  and  situation  in  which 
these  plants  are  best  calculated  to  succeed,  and  hopes  to  find  lei- 
sure to  contribute  similar  notices  from  time  to  time  under  the  head 
of  Notulse  Botanicse.  The  thanks  of  the  Meeting  were  voted  to 
Dr.  Cleghorn  for  his  able  and  interesting  communication. 

The  following  Books  and  Papers  were  presented  to  the  Society. 

1.  Qeschichte  Wassafs — Persisch  Herausgegeben  und  Deutsch 
iibersetzt  von  Hammer-Purgstall,  yVom  the  Author, 

2.  Correspondence  respecting  Rain  Gauges,  from  the  Chief  Se» 
cretary, 

3.  A  notice  of  the  late  Storm,  of  the  20th  Nov.  1866,  from  the 
JjT.  Co, ^8  Astronomer. 

4.  Diagrams  of  Barometrical  and  Thermometrical  Curves  for 
1852,  1853,  1854  and  1855,  >om  the  H,  Co: 9  Astronomer, 
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5.  Meteorological  Register  for  October  and  November,  from 
the  H.  Co.* 8  Astronomer. 

Resolved,  that  the  thanks  of  the  Meeting  be  presented  to  the 
Donors,  and  that  the  Committee  of  Papers  be  requested  to  address 
a  letter  to  Baron  Hammer  von  Purgstall  to  convey  to  him  the 
thanks  of  the  Society  for  his  donation  to  the  Library. 
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[Th«  fcUowing  additionii  informttion  regarding  the  storm  of  the  20th  NoTem- 
btr  was  funithed  by  Dr,  Clbohorn,  but  too  late  for  insertion  under  its  proper 
head  of  Scieotifie  Intelligence.] 

EJfltets  of  the  Oale  of  20/A  November  1856  at  the  Agri-Horticultu- 

ral  Society's  Garden,  Madras. 

I  regret  to  state  that  the  injury  done  to  this  garden  during  the 
late  gale  has  been  Tery  considerable,  and  has  surpassed  that  of 
any  rimilar  visitation,  since  I  have  been  a  Member  of  the  Society. 

As  it  seemed  desirable  that  the  more  notable  effects  of  the  at- 
mospheric disturbance  on  the  yegetable  kingdom  should  be  record- 
ed,  I  have  prepared  a  list  of  the  trees  and  shrubs  which  were  par- 
ticularly damaged.  Being  desirous  of  ascertaining  which  of  our 
noble  avenue  trees  suffered  the  most,  I  addressed  a  letter  to  Col. 
Boolderson  requesting  him  to  favor  me  with  the  number  of  trees 
blown  down  by  the  tempest,  or  mutilated  in  their  trunk,  or  shatter- 
ed in  their  branches. 

The  following  summary  of  the  Police  Return  of  trees  fallen,  &c. 
on  public  ground  within  the  limits  of  Madras,  conveys  as  clearly 
as  possible,  the  information  obtained  as  to  the  nature  and  extent 
of  tlie  damage  inflicted  upon  this  untoward  occasion. 


No.  of  Trees. 


No.  of 
Trees 
blown 
down. 


Portia  tree  (Thespesia  populnea) ^     47 

Odyan  tree  (Odina  wodier) 18 

jKorkapully  (Inga  dulcis). ;     38 

Banian  tree  (Ficus  Indica) 11 

JMargosa  tree  (Melia  Azedarach) 

Cocoanut  tree  (Cocos  nucifera) 

Valum  tree  (Acacia  arabica) 

Asoca  tree  (Quatteria  lonffifolia) 

Ck>nnay  tree  (Cassia  fistula) 

Thane  tree  (Guazuma  tomentosa) 


Total..     130 


5 
5 
2 
1 
2 
1 


No.  of 

Trees 

broken. 

"278" 
10 
13 

8 

6 

1 

1 

0 

0 

0 


No.  of 
Trees  in- 
jured. 

I 

325 

28 

51 

19 

11 

6 

3 

1 

2 

1 


317 


447 


It  will  be  obsenred  that  a  large  proportion  of  the  trees  blown 
down  or  broken  (325)  is  of  one  species. 
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Portia  (Thespesia  populnea). — Suffered  most  of  all  the  avenue 
trees,  and  it  was  particularly  noted  that  trees  grown  from  cuttings 
were  more  extensively  damaged  than  seedlings. 

Banian  (Ficus  Indica). — When  allowed  to  strengthen  its  posi- 
tion by  its  natural  supports,  this  tree  does  not  suffer,  but  when  the 
props  are  cut  away,  as  is  customary  by  the  roadside,  it  is  very 
liable  to  be  uprooted.  Two  were  blown  down  on  the  Mount  Road 
and  falling  against  the  new  iron  railing  of  the  Cathedral,  caused 
considerable  damage. 

Adansonia  digitata — The  Baobab,  with  its  enormous  trunk  and 
stout  branches  suffered  little  injury  generally.  One  handsome  tree 
in  the  gardens  gave  way  at  the  root,  and  remained  in  a  slanting 
position  like  the  leaning  tower  of  Pisa.  The  trunk  subsequently 
broke  transversely  about  the  middle. 

The  Palms  with  their  imbranched  stems,  and  Casuarinas  with, 
their  acicular  foliage  yielded  to  the  gale  and  suffered  the  least. 
The  crown  of  Caryota  urens  was  damaged. 

The  Plantain  from  the  broad  expanse  of  its  delicate  foliage 
always  suffers  on  these  occasions,  the  cellular  stem  snaps  across, 
and  the  leaves  being  torn  as  it  were  into  narrow  ribbons,  dangle 
from  the  midrib  and  then  fall  off. 

The  Betel  vine  plantations  in  many  places  were  greatly  damaged 
and  trellices  laden  with  the  Snake  Gourd  (Trichosanthes  anguina, ) 
and  other  Cucurbitaceous  fruits  were  levelled,  causing  much  loss 
to  the  Market  Gardeners. 

Trees  with  soft  or  brittle  wood  as  Agati  grandifiora^  Bignonia 
iuherosay  Moringa  pterygoaperma^  Visenia  umbeiiata,  Carica  Papaya 
^c,  were  either  entirely  prostrate,  or  had  their  branches  strewed 
about  in  almost  every  compound. 

I  am  not  aware  that  any  one  except  Dr.  Wallich  in  the  Journal 
of  the  Agri-Hort.  Society  of  India  (vol.  I,  p.  8)  and  Dr.  Buist  (Trans, 
of  the  Bombay  Geogl.  Soc.  vol.  XII,  p.  68)  has  recorded  his  obser- 
vations or  paid  much  attention  to  this  subject,  and  it  seems  to  me  a 
matter  of  no  small  importance  in  connection  with  planting  of  trees 
along  the  public  roads. 
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I  am  happy  to  say  that  none  of  the  plants  in  the  Society's  gar- 
dens irreparably  damaged  was  unique* 

A  very  fine  flowering  specimen  of  Spathodea  companulata,  was 
quickly  set  up  by  Mr.  JafTrey,  and  fortunately  saved. 

A  Pandal  covered  with  a  number  of  our  choicest  creepers  Thuri' 
ier^ias,  Passifloras  and  Poivreas  was  thrown  down,  and  these 
interesting  climbing  plants  were  much  damaged,  but  they  have 
generally  recovered. 

The  Conservatory  fortunately  stood  well,  and  the  plants  in  pots 
being  sheltered  in  shady  comers  were  comparatively  uninjured. 

Several  graft  mango-trees  were  blown  down,  and  the  Qraft  layers 
attached  were  de^^troyed. 

It  was  very  interesting  to  observe  how  quickly  the  wounded 
trunks  and  mutilated  branches  healed  up  spontaneously.  If  the  trees 
are  attended  to  early,  and  the  gaps  and  fissures  spliced  up  with 
cotton  rope  the  cure  is  remarkably  rapid. 


/ 
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THE  TODA  VOCABULARY  BY  THE  REV.  F.  METZ, 

(Continued/ram  last  Iifumber  of  tho  JowmaL) 

Baby                   • 

Back 

wf.iif. 

Backbiting 

■fc*F"e.  perkUi. 

Backward 

455F.   bek. 

Badge 

T^^.  pdru. 

Bag 

f?TJ^.  Oram. 

Bail  (I  am) 

■^^'7^^5*»5' «P.  potmdyiibim. 

Balance,  scales. 

8  0     «»  .  taraiu. 

Ball  of  a  gun 

•S^r<'^  ter»h(fuddu. 

Bald                iTsarS".  tdrmadd.  (Uti.  openkead.) 

Bamboo 

"^^90.  keih.  4 

Bat 

%a"<v»rf".  barkott. 

Bathe  P^-r^^r^p.  nirarthSim,  and  P^i^^r^P.  nir. 

arihbim. 

Battle 

fS  ^.  daddu. 

Barkofatree 

A^F^^S".  fni>^. 

Bark  (veib) 

J.I'riDp.  kwarthbmi. 

Barley 

•^g.  g^iji' 

Barren 

*>«^.  haeadk 

Basket 

aS^*^,K«aSr  makari^gAJu. 

Beat 

Be 

i5^r«p  en«Mif. 

isz 

Toda  Vocahutaty.    [ifo.  g,  NiW  SERlESi 

Bean 

«JC5".    evar. 

Bear  (nouri) 

•V&r.   h&r.. 

Bear  (verb) 

A/aS^^Op.   hotUbinu 

Beard 

iS^oa).  moyi. 

Beast 

SSoD^F^S.  murkiti. 

Bee 

^^fT^s^K^.  jenffur. 

Bee's  wax 

^^»    karr. 

Bedstead 

■*^fe.   ketfhs. 

Before 

S^^.  mudd. 

Beg 

^S^lSStF-^P.  Udvershbini 

Beggar 

iSja"7^6".   bedigdr. 

Behead 

"SL/a  ^5"  ®S^  J««:?.  myrr-attsbinL 

Behind   ^O'tnUo    hindddu,  &  fcoTS  5"*  .  pindalk- 

Believe 

*  "^^^rmp.nabbvershbini. 

Below 

^'^f'.  erk,  ■?§[.  n^«AA. 

Belly 

^^r.    «r. 

Between 

?^S"r"WSi8).  narthkdsi. 

Be  it  so 

©  ff^  TSoT  attanama  (means  dlao)  enough 

Bell 

"TvSOA  .   ^ow^* 

Bend 

nsi"j^Sff-'ap.   baisvershbini. 

Beyond 

gCQ  ©  2SJT  rf/a(fe. 

Beware  of   ^'^iUdS'.ateikhir,  litt.be  at  that  side. 

Big  tSHTl^.  ^/firf. 

Bile  fc?^.  pi«a. 

Bind  ^^^p.  katVhsbim.  f  g^F-  *a??'Ai*A^ 


Toda  Focabulary. 

"Cif^.  Hit. 
•O^T^S".  biltffud. 
^^F--op,  kwarihbini. 
B'S/a  S^,  amof. 
'ff^^jS^.   hat^tudi. 
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Bird 

Bird  cage 

Bite  (and  bark) 

Bison 

Bitter 

Black  IS^f'F-a.   karthti. 

Blackberry  S"§^^5o.  ilpdm,  S^o^^^o,   fji^pom. 

Blind  ^ropj  'W^f^Q.  kamu  kdnadi. 

Bliss 

Blood 

Boards  plank 

Bogy  swamp 

Boat 

Bom  (I  was) 

Boil 
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•od  ^  o,  suggam. 
-KJ^^sT.    bdkh. 


^0-9^0  .  hermern 
S8^e!!0.   arigihu 
Hi^r^eip.   berfhbini. 
^0j*a3.  j9t£n7m. 

Boils  (it)  •l»*8.  JwibVi.   ^OJtS'-F  S"S.   hulkthti. 

Bold  iilTa.  eftAt. 

Bone  •^®^»  ^^** 

Bottle  ''ST*  .  IwW'Ai. 

Boundary  "^S-   ^*  iewar. 

Bow  (a)  na^r-.   WrM. 

Bowels  ^^5^  •  y««^.  1^  £  .  ^«tify. 

Box  -fc^.  )5C/r«. 

Boy  "AQaT,  moiA,  "A/a  ^^f* ,  mokkvanK 


ej~ 


•The  (w)  lithe  pecaliar  Todi  loimd  wioethlBg  like  tbo  Uunil  iP,  wliich  is 
ufoallj  rendered  bj  ;i^ 


IM  ZUb  Faembmlary.   [ho.  2,  nw  SBUBS, 

BnMt  '?j$^§.  agjifMyi,  ««>>n*s  1»ente.  ^3^«r,  wdl. 


^v>ep,    ill     II  -. 
Bmdi,lilb  a^    & 

"5^ 


rs,,^ 
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Butterfly  ^"^J^?".    kappdn. 

C. 
Cage,  trap  7w^5  .  yud. 

Calf  ^V^  •   *«'•'•«. 

Call  ^^^  ^hrco^p,  ii^gj^  ershbini. 

Calumniator  sra  a  V3  o     ^.  jddikdran. 

Camel  "^^^  ^otffii. 

Carriage  wheel,  potter's  wheel,    voa,  bnndi. 

Castaway  3^C'n;»|r]n2)p.   talibutrhsbim. 

Castle,  Bungalow  of  Europeans  '^PSfcJ",  kwdt. 

Cat  ^^JL-  *^'^*- 

Catch  "^^c^-^f-i"®*^'  P^rvatlhsbini. 

Centre  'J^  '^^^  »«f^K/- 

Chaff  S^^-  *"'«*'• 

Chain  ©     "Svs^F.  ^airf/,  S^'^^F".  tagarsh. 

Chalk,  Chunam  T^5",  ?iur. 

Chat  ©TSTl/Brg^p.  irvoibini. 

Cheap  «J§3S«^,  etiyadi. 

Cheat  "Sjs^ljsSja  t}_5[^<©?,  mosamddwershbini. 


Cheek 

Sai^K".  anog. 

Child 

%P>'^'Sif.  popan. 

Chin 

Stops',  mid. 

Claw 

^exy^r.   kulur. 

Clay 

•MOpM.  mumtu. 

Clean  "Tye^f  nar/A,  is  it  clean  '^^'S^  ^r"  V5,    ndrther- 
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Cloud 
Climb 

Club    ' 
Coal 

Cob 

C4>coaiiat 

Cold,  feTerkh  cdd 


Toda  Vocabulary,     [no.  2,  new  series, 
55oat*».  majju. 

<^  §^J«P.  ytttsbini. 
tSCTo'S  .  kuuda. 
yy   8.    karL 

W^^ssr^S'^  Ucdlajamgudu. 
"SoTvQ^e^cec.  temffokayL 

CoU,  from  cold  wealher  ^yiC"«^e,  hcarikiL 
Colour  iSZc^.  jojTii, 

Come    5J^^r.   wmskiem.    J  Ji  T-    /cJ^«.    ^^^P* 
UdiUimL  ^ 

"^^;i^^^^-  nwMers45»t. 
S;^^.    mile. 


Command 

Conjurer 

CompamoB^  friesd 
Comprelieiid 

Coiisent 
Cotii»gniE» 

Coratier 

Corpuletti 

CottOQ 
ClHIg^ 

Co«uit 

CooAtettaiK^ 
CottjDLtrj 
CotuRtge 
Cowrioft 
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Crab  '^'f^^.    teguH. 

Cream  ^^p'hatha,  <Sopd.  bermu. 

Cripple  ^  ^F.  hutfhan. 

Crooked  "t/^-Fr-.    tork. 

Crow  "'^  o  .   kdk. 

Cry   ®S"/«p.  aci/AKni,   TToj^p^T-WiSJ^J-op.   karma  nir 

haksbini. 
Cultivate  -«g^  ^5[F"«0P>  kazhgershbini,  ^^^^"^V^uzhsbini. 
Curse  •U3§r--3^?-o©?.   bartivershbini. 

Custom  house  «>>^  %^     e'  ^^^^^o,tt'h. 

Cut  ©Jr'-S^^^p.  artivershbiniy  SS'^S^r*©?,  Ssversh- 
hint. 


Dance 

Dark 

Daughter 

Daughter  In  law 

Day 

To  day 

Day  after  tomorrow 

Deaf 

Death 

Debt 

Deceive 
Deceiver 

Deep 


©X35j«Op.  ddsbini. 
oeo«^«  yizh, 
tSv3  sT.  kukh. 
tSja  "53    5",   matveth. 

"P^?^.    fid/. 

o 
"8)5  0^55  ,  perner. 

^  o    pT.  kadan, 
•Sjs^tJflSSTjfiTjflisp,  mosamdisbinu 
■$/9^Qa.   volddi. 

-ir^li^.    kinu. 
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Demon  ^oral  .   but. 

Deny  9nT^  ^<S^  S"  tJ  ^^A P.   ddadiyeddeshtsUni. 
Depart  "J^^"^?.  pokeni,     •§/3ca)&^p.^oyw6iVii. 
Deride  **"  S^^nsp    karthbint. 

Desert,  forsake  noo^-T-^^r^p.   butVhvershbini. 
Descend  ^^^*^,i'^-   yixhkfibini. 

Desire  ftJS^-^OO.  at?gfo. 

Diarrhcea  (I  have)  ^J^^^JrvSi  ,  birvasbischi. 


Difference  »»aS)o.  hechkadime.. 

Dig  ©"i^f^^p.  adershbini. 

Diminish  (neutre)  J^X^ '5^F"*©p.  eUigadershbini. 
Die  '^^a^P.  AediAA^ni,*^^^-3S['r-«©p.  kedavershbini. 
Dirt  ©^r  «©?S^r.  ar^A  ^f Jar. 

Dirty  (I  make)  ^  ^F"'^-3S^r-^p.  karshkevershbini. 
Dishonour  "T^P  ojjl>o,  ndnipem. 

Disappear  '*5^fO'35[^^*®P.   kdnaversJtbini , 
Dismiss  ^^iS^^^P.  taliversJtbini. 

Dispute,  debate  ^ "^^F^ «p.    kudvershbini. 
Ditch  tSGa.    it/df. 

Divide  "irs®  oSjaS"j^p.  pdlmddsbini. 

Dog  -^j^^ooa.   Tioyi. 

Door  tT  -^^c^-  pashdzh. 

Drive  -^^a^S^r-^op.   vSdivershbini. 

Drink  CA/5S"^«p.  udsbini. 

Drown  rSj^  A  ^  S^  r  ^p  •  mzhugivershbini. 

Drum  ^  ^J^  iarra. 
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Drop  ''^§-  Jcatchi. 

Drum,  verb  ^  ^  "^^f^p.  barragershbinu 

Dry  •^'^^^F-^p.   vonugershbini. 

Dull  -fi^traS".    ;,^arf. 

Dumb  7S^^^.   mugan. 
DuDg  7l/3"36^8^.   goparamy  "^^^r*.    Aar^A. 

Dwarf  ^TKTts  -SyOaT.    kurudamokh. 

E. 

Eagle  TT^ST  ;)a<Aw, 

Ear  "^S".  itev. 

Earth,  soil  "iDiTaSyD.  bumi. 

Echo  (it  is)  -?^*^^  a-  neperihchi. 

Eat  f ^j«©p.  iinsbini,  1?5jng)?.  tedsbini. 

Eclipse  ^^oTS   Sr,  grendachi. 

Egg  "^f  •   *»o^^'A<?. 

Elegant  '^J^  ©F".  Tiar^Ai. 

Eight  ^^.   e<a. 

Eighteen  •Sja^iT-  bot. 

Eighty  tJoA/s^.  emboth. 

Enemy  ®a§""7r5T>    ^.   akhgdran. 
Enough  ©^'''^•SST  o/tonoma,  ^  "^O,  ganam. 

Elbow  7WQ33^F"'^.  gormagai. 

Elephant  ©toF-  an. 

Elk  "Sjs^  J.  m^/ 

Embrace  CA)f  I^S^r^p.  ulkatershbini. 
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Empire 

Eqnal 

Ever 

Excrement 

Expel 

Expenditure 

Eye 

Enchanter 

End  (verb) 

Enter 

Envy 

Error 

Evening 

Every 

Excise 

Fall 

Face 

Falsehood 

Family 

Faith 

Fat 

Fane,  temple 

Far 

Farmer 
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8^^.  sime,   -^^/a^r.    nor. 
^  ©.   sari. 

oJo  »    rO  B^.    etvanetvan, 
""B^"^^.   kdrska. 
ff^a^T]*©?.   talivitstnni. 
"S^^o.   scdlam. 
^cfw.    kannu. 
S)d  W^  o     p".  pilicdran. 
S^efc^p.   lirisbini. 

'€^^"'^5^?.  olpokeni. 
A/^  B-8-^.  Ao^^'A^  kichch. 
^5^  .  Avarr,  5"  S"^  <a/)p. 

<i  ^.   elld. 
to^^o,   sukkam. 

V 

F. 

>3oSS"5^^F"^p.  bududuvershbini. 
w^pTs^?^.   konmunna, 
■fi-fi-r^S.  perkiti. 

'iy^S'Bsn^.  pditidi. 

^OfienW.  nambik. 

^^P.   *eAA»ft'. 

XSa.  ^rttcJi,  tS^S^o^"?.  dermane. 

^^^.   badhkh. 

•^V  OD^^.   vokalikhen. 


1M 
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Father  Odes'  ^'   cLtya^- 

Fatherless  "§/^ianr^©.  tobbdri. 

Fault  ^  ^^^  .  kwarra. 

Fault  (to  commit)  ^  lO  .  Afe-g^F"^?.  kwarragisiversh" 

bini* 
Fault  it  is  a   ^  J^.  n^SG'SS) .  kwarrabudidiveschi. 
Fear  ©^^^P.  a/Wni.  I  fear  not  ®S  ?•  ajfeni. 
Feast 
Feather 

Fever  ( I  have) 

Five 

Field 

FiU 

Finger 

Fire 


Fireplace 

Firewood 

Firestone^  flint. 

Fish 

Fiat 

Fife 

Flea 
Flee 

Flesh 
Floor 


TSo^^s^^o*  habbam, 
S«&.   tufi. 

^•^  ^§^F"*©p.  bishkevershbini. 

OODW   .    yich. 

'^f^tJT^  kdzh. 
a>5S"F"fc^P,   burdsbinu 
'^A'^ci'.  kaivezh, 
a*^\   ditth. 

oS^  ?V  ^.   varrsh. 

&^^.   berkh. 
So  oSSb'a  ,   titmuk. 
SXd^^.    mm. 

"^    ^€»rS^.  kwezhsh. 
•^5fir^<«)P.  vadsbini. 


lie 
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Flour 

Flower 

'^S".  p&f. 

Fly  (a  noun) 

«J»>.   epi. 

Fly  (verb) 

*5j'r«p.  pdrthbini. 

Foam 

Fog 

S^W*.  mt^. 

Fool 

^^.  putth. 

Fore  head 

^^.  netti. 

Forest 

Four 

■p^Oo  ,   nawA. 

Fourteen 

"A^O*^,  |)dn*. 

Forty 

•^^A/3^>  .   ndzhboth. 

Forward 

9^0  .   mudk. 

Foot 

"^^f".    Ad?. 

Foreigner 

TiO  -Ta^a  ,  paradds. 

Forget  ^-i-^^r^p.  maredwershbinh  "^^^b  -SS^F" 

«?.  tubakhariverslibini. 

Forgive 

€A3?"5"«SjaSj*«)P.  uUmddsbini. 

Fowl 

^55^a.   AzAiWi. 

Fox 

^0 

*?    6.   nari. 

Friend 

S^TOf.  <?'Ad?. 

Frog 

^^^V»  kappun. 

Frost 

iTp.  ;}anf. 

Fruit 

":^J0.  pom. 

Fruit  tree 

"i^/t^  •^J^?"'  pommen. 
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Funeral  ^^^  kedu. 

Fur  ^tl\r.iuvazh.                           s 

Fart  ^oaFr.    burk. 

a 

Gain  e/U^tf"®".   ulivah 

Gall  fcSi^.  pitfa. 

Gallows  S5^§*A^p".  tukmSn. 

Garden  SfsiS'  kf.   iuvat. 

Garlic3  4J^^^^  .   beluldi. 

Gather  ^SSlTj-Op.   kutsbinu 

Gate  Uw^eT-  poihdzL 

Gem  VS*S5oo?G_^TSr.   kalmuituru. 

Ghee  -?)o»«  n^yi. 

Ghost  naraS^.  W^ 

Giant  ©waF*e    «^.   arkotasK 

Giyl  «»sr.  *ti*A. 

Give  <v»tf"&\p.  io^^'A^frmi  JT^^F.  <ii«^ 

Go  ^J^P.  p^AAtffif. 

Glowworm  tto^g^^S".  mnpHf. 

Goat  «OtSlo7  odw. 

God  -Sjr.  der. 

Gold  a^^Trfwna. 

Goldsmith  ^eF-   taifhan. 

Good  •'S/^^fi.  t7oW. 

Gooseberry  "S^tT^jSa.  iiufvom. 
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Grain  ^P^o,   batiam. 

Grandfather  h^&^f.  piyen. 

Grandmother  ^?^**^I-  piyavv. 

Grandson  8^'S/ar"85  .  marmokh. 

Grass  ^^^^   P«^'t<* 

Grasshopper  "^^^    ^w^f^^'A^. 

Gray  '^  o,   nar«. 

Great  oiS)  5".  e/wd. 

Ghreen  wS-.  |)aoAt. 

Grief  Sd^O-   dukkam. 
Grind                  ''fi/*  2^''^®^'^^?.  vorrigaUershbini. 

Grindingstone  "^^S^^^.  vorngall. 

Groan  «Q"TOtf"j^?.   bdrdtsbini. 

Ground  •?€».   fieWu. 


Hailstone  (hailrain) 

Hair 

Half 

Hand 

Hard 

Hare 

Harlot 

Hate 


H. 

^t^tm,  kazhzhma. 

»o^r.  mtr. 
©oo.   a<^m. 
^^Vdjcw.   koyi. 
9C'7W®  ,     gagal. 
OoJSTf".  {mursh.)  mirsh. 

^»9.    52At<yf. 

©sT-a^rnDp.  a*At;er*AW»f. 
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Hatred  GlT-    aih. 

Halt  "^^f^^^P.iahtfkibini. 

Hammer  Votia^a.  httupddi. 

Handle  a  SjJ^F-.    <&.,*. 

Hang  (suicide)  •&/»Tr''Vtf'ft^p.    moraiatfhsbini. 

Hang  (another)  W  ^J^r  «p.  <iifaer«*«iM. 

Harken  ^^Tn^T&^p.  vordUbitU. 

Hatchet  foTg,^.  itirvdL 

Haughty  J?!^^f"«?.  ffwovershbini. 

Hawk  nose  Tr5"»>a)  J.  fothmitttf. 

Head  S^  5".  inada. 

o 

Heart  ■:^»a.  ^#wft. 

Heat  *oy,r.  JwA. 

He  ©^.o^BM. 

Heap  T(s^T^S.  gAdhal. 

Heaven  tOr»3^JV/»j5";  dmunor,  Aj  &/9?«6".  «KZ2pil&. 

Herd  '^^J.  ^t^. 

Heavy  Sto^tS.  fliJh«fo. 

Here  o»j|".  yj//. 

Hew  ^^^f"?.  Snbini. 

Herb  "^^.tur. 

Hiccup  0^  ^^5^6".  M^Mr. 


Hke 


XS9' 


Hook 

m  ^9,  kii. 


J--*^ 


Haatbag^ 


Cl^i« 
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II.  Brief  notices  of  Pelagian  Mollusca  collected  on  a  voyage 
from  England  to  Madras y  during  the  months  of  April,  May 
and  June  1856.    By  William  Traill,  m.  d. 

In  throwing  together  the  following  observations  it  was  my  first 
intention  to  describe  the  various  Mollusca  met  with,  in  the  order 
of  their  classification,  beginning  with  those  highest  in  the  scale, 
but  on  further  reflection  I  did  not  think  it  would  answer  any  useful 
purpose  to  do  so.  They  are  too  few  in  number  to  represent  the  grada- 
tion of  the  di£ferent  cla8ses,which  may  be  more  clearly  understood  by 
a  glance  at  any  systematic  work  on  the  subject.  By  adhering  rigidly 
to  classification  I  should  have  very  frequently,  to  reverse  the  suc- 
cession of  events.  Moreover,  authors  are  by  no  means  agreed  as  to 
the  exact  position  in  the  animal  economy,  which  each  group  should 
hold :  Pterofods  for  example  according  to  the  varying  opinions 
of  different  authors,  having  successively  occupied  no  less  than  three 
of  the  six  Classes  into  which  MOLLUSCA  are  usually  divided. 
Upon  the  whole  therefore,  I  thought  it  better  to  note  down  zoolo- 
gical facts  and  deductions  in  the  order  of  their  occurrence  as  be- 
ing a  method  easier  to  myself  and  probably  more  intelligible  to  my 
readers. 

In  remarking  on  these  animals,  I  have  not  been  so  much  actu« 
ated  by  the  belief  that  some  of  the  species  are  new  to  science, 
as  by  the  fact  that  Pelagic  Molluscs  in  general,  and  Pieropods  in 
particular,  are  comparatively  little  known.  Although  the  indefati- 
gable labours  of  such  men  as  M.  M.  Rang,  Quoy  and  Gaimard 
have  greatly  added  to  the  number  of  ascertained  species,  yet  in  our 
knowledge  of  their  specific  distinctions  and  affinities  much  remains 
to  be  accomplished. 

Pterofods  are  rarely  seen  either  in  public  museums  or  private 
collections ;  their  mysterious  haunts  in  the  unknown  depths  of  the 
ocean  render  them  peculiarly  inaccessible  to  the  majority  of  col- 
lectors ;  even  the  experienced  voyager,  without  some  previous  know- 
ledge of  their  habits,  would  fail  to  detect  any  indication  of  their 
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presence.  As  most  of  them  are  crepuscular  or  nocturnal  animals, 
they  rarely  if  ever  make  their  appearance  in  the  bright  sun  light, 
but  no  sooner  does  the  twilight  approach,  than  different  species 
successively  come  to  the  surface,  and  they  may  then  be  readily 
captured  in  the  towing  net, 

I  have  appended  a  chart*  showing  the  different  localities  where 
we  met  with  any  Molluscs,  as  I  conceive  that  by  collecting  and 
comparing  the  experience  of  different  voyagers,  not  only  may  our 
acquaintance  with  the  nature  of  these  animals  be  greatly  extended 
but  it  may  add  a  link  to  our  imperfect  knowledge  of  the  geogra- 
phical distribution  of  animal  life,  a  subject,  the  importance  of  which, 
can  hardly  be  overrated. 

It  is  only  by  comparing  a  sufficient  number  of  such  charts  that 
the  facts  they  convey  can  be  made  practical  use  of  ;  there  are  ob- 
vious reasons  why  one  voyager  may  not  meet  with  success  in  lati- 
tudes where  another  may  have  been  eminently  fortunate.  Alterna- 
tion of  season,  change  of  temperature,  or  currents  prevailing  at 
different  times  and  places,  must  greatly  influence  the  movements  of 
these  creatures  and  may  often  occasion  their  involuntary  migration: 
again  Ptebopods  and  other  MOLLUSCA  may  at  times  be  pre- 
sent in  abundance  without  the  voyager  being  able  to  capture  a 
single  specimen.  This  happens  when  the  speed  of  a  ship  exceeds  9 
or  10  knots  an  hour,  a  circumstance  of  frequent  occurrence  on  the 
present  voyage,  as  our  ship,  an  American  built  clipper,  sometimes 
attained  a  speed  of  15  and  16  knots  an  hour,  when  any  attempt 
with  the  towing  net  involved  immediate  destruction  of  the  net,  if 
not  loss  of  the  towing  line. 

The  first  part  of  our  voyage,  which  we  commenced  in  the  latter 
part  of  March,  was  very  stormy,  and  therefore  peculiarly  unfitted 
for  the  prosecution  of  any  researches  in  Natural  History.  We  could 
however  watch  the  "  stormy  Petrels"  following  the  ship  for  stray 
garbage,  while  an  occasional  shoal  of  porpoises  or  other  Cetacea. 
varied  the  scene  by  their  fantastic  gambols;  at  night  the  wake  of  the 
ship  and  the  crests  of  the  waves  shone  like  luminous  vapour,  with 

Plate  No.  XII. 
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lere  and  there  brighter  specks  intermixed.  This  appearance  we  af- 
arwards  ascertained  was  partly,  if  not  wholly,  caused  by  multitudes 
A  phosphorescent  marine  animals,  chiefly  Cbustacea  and  many 
of  them,  microscopic.  By  the  7th  April  in  Lat. 
31-11  N.  Long.  17-28  W.  the  wind  having  abat- 
ed, many  Physalias  harbingers  of  calm  weather, 
floated  past,  catching  the  wind  by  means  of  their 
purple  crests.  Meanwhile  we  proceeded  to  prepare 
our  towingapparatus  which  was  simply  a  bag  made 
of  double  mosquito  gauze  of  a  conical  shape  as  in 
the  accompanying  wood-cut  Fig.  I.  It  was  1 1  foot 
long,  the  widest  end  open  and  made  to  fit  a  circu- 
lar iron  hoop  of  8  or  9  inches  in  diameter,  to 
this  was  attached  15  or  20  fathoms  of  cord  the 
size  of  a  ship's  log  line.  This  form  we  found  well 
adapted  to  use  in  light  winds,  but  in  anything  of 
a  breeze  it  too  quickly  filled  with  water  which 
as  rapidly  regurgitated  and  carried  with  it  all  the 
^*  contents  of  the  net.  To  remedy  this  defect  we  con- 

itructed  another  net  of  the  form  shown  in  the  annexed  wood-cut 
Fig.  1I>  which  retained  its  contents  better  than  the 
other  in  windy  weather.  Macgillivray,  Naturalist 
to  the  surveying  Expedition  of  H.  M.  S.  Raitle^ 
snake,  thus  describes  his  net ;  **  not  having  seen  a 
description  of  this  useful  instrument  I  may  men- 
tion that  the  kind  used  by  Mr.  Hutley  and  my- 
self consisted  of  a  bag  of  *  bunting'  (used  for  flags) 
2  feet  deep,  the  mouth  of  which  is  sown  round  a 
woodenhoop  14  inches  in  diameter.  Three  pieces  of 
cord  a  foot  and  a  half  long  are  secured  to  the  hoop 
at  equal  intervals,andhave  their  ends  tied  together. 
When  in  use  the  net  is  towed  astern,  clear  of  the 
ship's  wake  by  a  stout  cord  secured  to  one  of  the 
quarter  boats  or  held  in  the  hand.  The  scope  of 
line  required  is  regulated  by  the  speed  of  the 
'£»*  *  vessel  at  the  time  and  the  amount  of  strain  caused 
by  the  partially  submerged  net."    In  Darwin's  voyage  of  H.  M.  S. 
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Beagle  he  alludes  to  a  towing  net  of  **  bunting,"  but  he  does 
not  mention  how  it  was  kept  open.  Not  having  tried  a  net  with  a 
wooden  hoop,  I  cannot  pronounce  on  their  respective  advantages,  I 
observed  that  with  the  iron  hoop  our  net  was  generally  half  sub- 
merged, and  it  would  thus  probably  have  more  scope  for  the  cap- 
ture of  specimens  than  a  net  with  a  wooden  hoop,  which  would 
oftener  skim  the  surface  without  dippmg  sufl3ciently,  but  the  strain 
was  very  great  with  the  iron  hoop  as  we  not  unfrequently  lost  both 
net  and  hoop.  We  generally  examined  our  net  every  quarter  of  an 
hour  as  we  soon  found  that  when  it  was  left  too  long,  its  contents 
were  very  apt  to  be  damaged  by  friction. 

On  the  8th  of  April  in  Lat.  29*32  N.  Long.  18*56  W.  we  made 
the  first  trial  of  the  net,  but  the  speed  of  the  ship  immediately  tore  it. 
For  the  next  two  or  three  days  we  essayed  with  nets  made  of  *'  gunny 
bag,''  a  kind  of  coarse  brown  cloth  of  open  texture,  but  they  retain- 
ed too  much  water  and  owing  to  the  dark  color  of  the  cloth  it  was 
difficult  to  see  if  there  was  anything  in  the  net ;  finally  we  return- 
ed to  the  use  of  white  mosquito  gauze,  the  only  objection  to  which 
was^  that  it  too  often  required  to  be  repaired  or  renewed. 

April  18th,  Lat.  76  N.  Long.  24-55  W.*  At  night  we  pass- 
ed a  few  Pt/ro8omai,  these  animals  the  most  brilliant  of  noctilucent 
molluscs,  belong  to  the  6th  Class  or  Tx71iioata.  They  are  cylin- 
drical, cartilaginous  bodies,  3  or  4  inches  long,open  at  one  end,tuber- 
cnlated,  hyaline  or  almost  transparent;  they  rise  to  the  surface  only 
at  night,  and  although  but  few  were  seen  on  this  occasion,  yet  dur- 
ing a  former  voyage,  when  near  the  same  Lat.  and  Long,  our  ship 
for  eight  successive  nights  passed  through  countless  thousands  of 
them.  They  evidently  floated  a  little  below  the  8urface,as  we  could  not 
manage  to  enclose  any  in  the  net,  but  by  means  of  several  largo 
fish  hooks  tied  together  and  dragged  astern  we  were  enabled  to  se- 
cure two  fine  specimens  for  examination.  When  first  taken  in  the 
hand  in  the  dark,  they  shone  like  molten  metal,  in  color  a  pale  but 

*  It  moat  be  borne  in  mind  that  the  Latitude!  and  Longitude!  mentioned,  al* 
ways  refer  to  the  actual  position  of  the  ship  at  noon,  but  by  referring  to  our 
course  traced  on  the  accompanying  chart,  our  poiitioii  at  any  given  time  may  be 
inferred  with  sufficient  accuracy. 


JAN. — MAR.  1857.]      voyage  from  England  to  Madrai.      151 

Tiyid  green,  but  when  the  aoimal  died  it  quickly  faded.  Some  au- 
thors affirm  that  each  of  the  tubercles  with  which  their  surface  is 
studded,  constitutes  a  distinct  animal ;  but  while  admitting  its  com- 
pound nature  I  should  feel  rather  disposed  to  compare  these  tu- 
bercles or  gemmules  to  the  buds  on  a  tree ;  in  short  I  consider  it 
as  one  of  these  remarkable  instances  where  the  animal  kingdom 
closely  approximates  to  the  vegetable,  and  is  in  some  measure 
regulated  by  the  same  laws.  In  their  native  element  they  diffuse 
a  strong  phosphorescent  light  for  a  distance  of  several  inches  from 
their  bodies,  and  their  aggregate  numbers  so  illumined  the  stem  of 
the  ship,  that  moderately  large  print  could  be  read  at  midnight. 

As  we  neared  the  equator  a  succession  of  calms  temporarily  put 
a  stop  to  our  towing  experiments,  the  ship  making  no  perceptible 
way  through  the  water. 

April  the  29th  in  Lat.  221  S.  Long.  88  7  W.  After  so  many 
fruitless  attempts  we  were  gratified  to-night  by  taking  in  the  net 
three  different  species  of  Byalaa  and  two  specimens  of  another 
genus  '*  Cuvieria''  Fig.  26,  the  flat  Hyalcea  Fig.  12,  was  first 
caught  about  twilight,  the  other.  Figs.  13  and  14,  were  taken  after 
dark  until  8  f.  m.  when  the  wind  became  too  high. 

Both  of  these  genera  belong  to  the  Pibbofoda,  a  class  the 
position  of  which  has  much  distracted  the  opinions  of  naturalists, 
Bome  assigning  them  a  rank  second  only  to  the  1st  class  or 
Cephalofoda,  while  others  have  variously  considered  them 
superior  or  inferior  to  the  Qasterofoda,  or  degraded  them 
below  the  level  of  the  Acefhaloxts  bivalve.  Fiebofobs  being 
provided  with  fins  can  traverse  the  ocean,  a  faculty  they  possess 
in  common  with  Csfhalofods,  and  in  this  particular  they  might 
be  considered  superior  to  the  creeping  Gasterofod,  but  when  we 
compare  their  interval  conformation,  habits  and  instincts,  the  Gas- 
terofod is  seen  to  exhibit  proofs  of  a  much  higher  state  of  deve- 
lopment than  the  Pierofod,  which  being  destitute  of  feet  or  pre- 
hensile organs,  cannot  creep  or  attach  itself  to  floating  objects. 
Nor  is  the  power  of  swimming  **  per  se"  an  indication  of  high 
organization,  it  is  in  fact  possessed  by  some  of  the  Gasteropoim 
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in  their  earlier  stages  of  existence.  I  have  watched  the  young  of 
several  species  of  Q/praa  when  first  disengaged  from  the  egg  or 
nidamental  capsule.  The  foot  of  the  animal  then  unadapted  for 
crawling  is  expanded  into  two  slender  fins  by  means  of  which  these 
little  creatures  swim  with  rapid  jerking  movements  and  having 
little  or  no  voluntary  power  of  directing  these  motions,  they  are 
carried  by  a  blind  instinct  or  rather  in  obedience  to  the  laws  of 
the  great  author  of  nature,  wherever  they  can  insure  safety  from 
enemies  and  a  sufficiency  of  their  proper  sustenance. 

I  have  been  much  struck  with  the  resemblance  the  Pteropod 
bears  to  the  rudimentary  Gasterofod,  in  its  simple  organization 
and  in  the  random  jerking  manner  in  which  it  eff'ects  locomotion, 
apparently  with  little  or  no  exercise  of  volition.  Their  chief  use 
in  the  animal  economy  seems  to  be,  to  afibrd  food  to  the  whale 
and  to  various  oceanic  birds,  most  of  which  being  night  feeders, 
the  PiEROPODS  readily  become  their  prey.  It  has  been  already 
observed  that  Pteropods,  with  very  few  exceptions,  shun  the 
light.  The  different  species  have  their  regular  periods  for  approach- 
ing the  surface  of  the  water,  where  they  actively  sport  about  for  a 
given  time  and  then  retire  from  view,  to  be  succeeded  by  other 
species  which  also  play  their  part  on  the  surface  and  then  likewise 
disappear.  The  cause  or  object  of  these  periodical  visits  is  un- 
known, nor  has  it  been  ascertained  to  what  depth  they  subsequently 
retire.  It  may  be  safely  assumed  that  they  never  reach  the  bed  of 
the  ocean.  In  the  parts  where  they  chiefly  abound,  the  enormous 
depth  of  water  would  forbid  this  supposition.  Being  creatures  ex- 
tremely sensitive  to  light,  it  is  probable  that  they  merely  retire  to 
a  depth  sufficient  to  enable  them  to  enjoy  the  required  amount  of 
shade  or  obscurity,  besides  which  their  specific  gravity  differs  so 
slightly  from  that  of  the  surface  water,  that  each  species  when  in 
a  state  of  repose,  would  probably  retain  its  proper  level  without 
requiring  the  exertion  of  any  voluntary  effort. 

The  Hf/alaas  when  placed  in  a  vessel  of  water,  displayed  consi- 
derable activity,  especially  the  more  globose  species  represented  in 
Fig.  13,  which  darted  about  in  all  directions  by  rapidly  flapping  its 
fins,  which  in  shape  were  not  unlike  a  butterfly's  wings.  The  shell 
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was  clear  as  glass,  with  various  patches  of  pale  rust  color.  The 
animal  was  purple  and  could  he  seen  through  the  transparent  shell. 
Fig.  14  was  a  solitary  specimen  with  well  marked  characters,  a 
small  shell  of  compressed  form  with  the  aperture  narrowed  into  a 
canal,  posterior  spine  somewhat  imperfect,  color  purple.  The  animal 
was  dead  and  could  not  he  satisfactorily  examined.  The  flask- 
shaped  Cuvieria  Fig.  26,  when  in  motion,  usually  propelled  itself  in 
a  straight  course  with  the  open  part  of  the  shell  forward.  It  is  pro- 
Tided  with  fins  very  similar  in  form  and  situation  to  those  of  the 
Hyalosat  but  more  elongated.  Between  the  fins  is  a  slight  projec- 
tion which  may  be  the  head,  but  it  seemed  to  me  more  like 
a  continuation  of  the  mantle  or  membrane  which  forms  the  fins. 
The  shell  which  is  well  represented  in  Fig.  26,  is  colourless  and 
transparent  as  the  clearest  glass  ;  in  several  of  the  specimens  the 
rounded  extremity  of  the  shell  shows  marks  as  though  it  had  for- 
merly been  prolonged  into  a  point,  which  probably  becomes  deci- 
duous when  the  animal  approaches  maturity  as  is  the  case  with 
several  of  the  Qasterofodos.  In  the  net  along  with  these  were 
several  specimens  of  Erichthus  and  other  Cbustacea  so  trans- 
parent as  to  be  invisible  in  water,  all  except  their  eyes  which  ap- 
peared like  insolated  blue  specks. 

April 30th, Lat.  24  44 S.Long.  37*41  W.  this  evening  about  5| 
P.  K.  in  daylight  we  put  over  the  net  and  soon  got  many  specimens  of 
a  small  Creseia  Fig.  23,  the  shell  is  of  a  spicular  form,and  longitudi- 
nally carinated  at  one  side  where  the  open  end  of  the  shell  is  pro- 
longed into  a  sharp  point.  The  animal  is  a  Ptebopod  of  a  pale 
purple  color,  they  move  briskly  by  means  of  two  fringed  fins, 
between  which  is  a  fringed  projection  or  plume,  which  appears 
to  be  a  continuation  of  the  expanded  membrane  forming  the  fins. 

As  twilight  set  in,  we  caught  more  of  the  Hyalaas  Figs.  9  and 
13,  already  described.  The  former  made  its  appearance  first,  and 
when  darker  still,  the  latter  species  again  rewarded  our  e£forts,  and 
it  was  interesting  to  observe  that  each  kind  was  taken  at  about  the 
same  hour  as  on  the  previous  evening,  although  we  had  in  the  in- 
terval sailed  a  distance  of  nearly  170  miles.  Another  Pikbopoo 
captured  this  evening  was  CliodorayFig,  22,  a  beautiful  hyaline  shell, 
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marked  transrerselj  with  broad  undulating  sulci  or  farrows.  The 
aperture  is  somewhat  triangular  and  produced  into  three  spines ; 
the  shell  had  but  a  fragment  of  the  animal  adhering  to  it  and  was 
so  much  mutilated,  that  I  cannot  Touch  for  the  representatioii  being 
quite  accurate.  A  little  before  8  p.  m.  we  took  in  the  net  two 
species  of  Atlanta  Figs.  6  and  7.  The  animal  is  endowed  with  nata* 
torj  powers  like  the  Ptekopod  but  is  possessed  of  a  much  more 
complex  organization.  It  is  classed  with  the  Gastkropods  and  has 
like  them  a  true  foot  which  however  is  not  fitted  for  progression  in 
the  usual  manner  on  a  plane  surface,  but  is  cleft  into  two  fleshj 
expansions,  which  the  animal  uses  rerj  effectiTelj  as  fins.  Attached 
to  the  foot  Lb  a  calcareous  operculum,  which  in  Fig.  7,  shows  Tery 
peculiar  striae  indicating  that  the  nucleus  of  the  operculum  hss 
been  situated  at  the  auler  part  of  the  aperture  of  the  shell,  from 
which  the  marks  of  increment  proceed  in  successirelj  increasing 
w&Tj  lines  towards  the  inner  part  of  the  aperture. 

It  will  be  seen  by  a  reference  to  Fig.  7,  that  the  inner  whorls  of 
this  shell  appear  as  if  chambered  or  divided  into  septa.  This  is  en* 
tirelj  due  to  a  peculiar  joint-like  formation  of  the  viscera  of  the 
animal,  visible  through  the  transparent  shell  which  is  in  reality 
iznUocular. 

The  animal  has  two  tentacula  and  a  proboscb,  behind  which 
are  placed  the  eyes  which  do  not  project  externally  but  are  visible 
under  a  thin  layer  of  integument.  On  dissecting  out  one,  and  sub* 
jecting  it  to  a  high  magnifying  power,  I  found  it  to  possess  a  crys- 
talline lens  of  spherical  form,  partly  imbedded  in  a  black  cushiony 
mass,  which  appears  to  serve  the  purpose  of  absorbing  the  rays  of 
light  and  is  somewhat  analogous  to  the  pignunhtm  nigrwn  in  the 
human  eye.  The  magnified  eye  in  its  dark  chamber  is  represented 
in  Fig.  7  a.  The  shell  is  transparent  and  colorless,  discoidal,  spiral, 
in  shape  not  unlike  some  of  the  smaller  species  of  PlanorhU.  An 
expanded  keel  is  attached  to  the  outer  circumference  of  the  shell 
and  extends  to  the  space  between  the  last  and  penultimate  whorls, 
which  it  cormects  together.  The  general  form  of  the  shell  is  ex- 
tremely elegant.  AUanta  Fig.  6  of  which  we  obtained  only  a 
solitary  specimen,  is  a  very  remarkable  and  interesting  shell,  it  is 
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completely  enveloped  in  a  strong  membranous  epidermis  which 
extends  considerably  beyond  the  mouth  of  the  shell  and  is  at  its 
outer  edge  prolonged  into  a  keel,  situated  as  in  Fig.  7,  but  wholly 
membranous  and  only  extending  over  half  the  circumfer- 
ence of  the  shell.  On  the  inner  whorls  the  epidermis  is 
marked  with  spiral  dotted  lines.  The  shell  is  not  so  flatten- 
ed in  the  whorls  as  Fig.  7,  but  is,  like  it,  provided  with 
an  operculum,  otherwise  it  seems  to  answer  to  the  description 
of  Sowerby's  Limacina  which  he  defines  as  **  a  thin  fragile,  spiral, 
discoid  shell,  umbilicated  on  both  sides  and  carinated  on  the  back 
and  below,  with  a  membranaceous  lamellar  keel,"  and  he  adds  that 
it  has  externally  much  the  appearance  of  a  very  diminutive  umbili- 
cated Nautilus.  The  Lhnacina  however  is  a  true  Ptebofod  which 
this  animal  is  not,  it  likewise  differs  from  Limacina^  in  the  shell 
being  carinated,  possessing  an  operculum,  and  having  the  aperture 
dextral.  During  the  next  few  days  the  wind  was  too  high,  we  got 
nothing,  and  our  nets  were  repeatedly  torn. 

On  the  3rd  of  May,  Lat.  30'34  S.  Long.  30-51  W.  a  species  of 
Loligo  or  Sleeve  fish  called  by  the  sailors  a  flying  squid,  fell  on  the 
deck  of  the  ship.  This  animal  belongs  to  the  Csfhalopobs  the 
highest  class  of  MOLLUSCA  which  in  their  more  complicated  inter- 
nal organization,  and  in  the  possession  of  organs  of  sight  and  hear- 
ing,  and  a  distinct  brain,  approximate  to  the  VERTEBRATA.  The 
fact  of  this  mollusc  having  alighted  on  the  deck  of  the  vessel,  is  re- 
markable and  instructive,  for  it  is  alleged  that  the  MOLLUSCA 
not  having  members  sustained  by  jointed  and  solid  levers,  cannot 
make  rapid  springs,  whereas  it  is  evident  that  some  have  the  power 
of  leaping  or  springing  a  considerable  height  out  of  the  water. 
This  fact  has  been  observed  by  Bennet  and  others.  I  have  repeat- 
edly noticed  other  species  of  Cefhalopods  that  had  fallen  on  the 
deck  of  a  ship  or  in  the  chains  and  this  in  calm  or  moderate 
weather,  so  that  they  could  not  have  been  thrown  up  by  the  agency 
of  the  winds  or  waves,  and  I  have  also  been  informed  by  several 
officers  of  ships,  that  they  may  be  often  seen  to  execute  a  sustain, 
ed  flight,  like  the  flying  fish  when  pursued  by  its  enemies.  They 
are  said  to  accomplish  this  movement  with  the  head  back- 
ward and  the  tail  or  arrow-shaped  extremity  adTanced,  which  I 
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believe  to  be  true,  as  it  is  quite  in  accordance  nvith  its  mode  of  loco* 
inotionMn  water.  The  internal  dorsal  plate  being  elastic  is  proba- 
bly of  service  to  the  animal  in  making  these  extraordinary  bounds. 
The  specimen  above  mentioned  was  about  6  inches  long  and  of  a 
purple  color  with  ten  arms  or  tentacles  surrounding  the  moutb,two  of 
them  longer  than  the  others  and  all  furnished  with  suctorial  disks. 
The  general  form  of  the  animal  was  much  like  that  figured  as  Bank's 
Onyehoteuthis  and  the  resemblance  also  extended  to  the  shape  of 
the  elastic  dorsal  plate  but  it  did  not  possess  the  tentacular  hooks 
characteristic  of  that  species. 

May  5th,  Lat.  3019  S,  Long.  27*40  W.  from  5  to  8  p.  k. 
took  nothing  in  the  net  although  the  rate  of  sailing  was  only 
from  4  to  5  knots  ;  between  9  and   10  p.  k.   we  got  a  few 
AtianiaSy  Fig.    7,   and  one  or   two  specimens  of    a  small  com- 
pressed Hyalma^  the  form  of  which  is  well  delineated  in  Fig.    15. 
The  shell  when  in  good  condition  is  perfectly  transparent.  Habits  of 
animal  the  same  as  those  already  described.   This  species  we  after- 
wards found  had  a  wider  range  than  any  of  the  other  Syalaas 
taken  by  us  during  the  voyage.     In  the  net  with  these  were  some 
Tery  small  globose  Ccphaxopoim  with  prominent  eyes  and  several 
kinds  of  small  fish  and  Crustacka.  One  minute  species  in  particu- 
lar of  the  latter  class,  was  of  a  brilliant  blue  color.     For  several 
successive  nights  we  continued  to  capture  specimens  of  HyaUta^ 
Fig.  15,  and  occasionally  Atlanta^  fig.   7.     On  the  9th  May  Lat 
34*4  S.  Long.  20*42  W.  at  1  p.  m.  in  very  calm  weatber  and  the 
•ky  rather  overcast  we  took  in  our  net  another  species  of  Creteu^ 
Fig.  24.  It  differs  from  the  first  kind  in  having  no  keel  to  the  shell 
which  is  also  much  more  elongated  posteriorly  and  the  fins  of  the 
animal  are  not  fringed.    Later  in  the  day  we  found  in  the  net  seve- 
ral specimens  of  GAramf,  a  Gastkropodofs  Moixrsc  of  singnlsr 
form.    It  has  on  each  side  of  an  elongated  body,  bunches  of  digi- 
tated filaments,  by  some  supposed  to  be  branchioe,  by  others  swim- 
ming organs.   Fig.  27  was  the  most  perfect  specimen  I  could  gel 
lor  illustration.  It  was  about  1  inch  long.     The  structure  of  these 
animals  is  so  delicate  that  when  dragged  astern  in  the  net  they  are 
qmckly  destroyed  by  conuct  with  other  bodies.  All  the  othexs  what 
taktm  bum  the  net  had  shruik  up  into  shameless  muses  and  did 
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not  again  resume  their  natural  form.  Fig.  28  which  is  placed  here 
for  the  sake  of  comparison,  is  copied  by  permission  of  the 
Honorable  Walteb  Elliot  from  his  valuable  collection  of  color- 
ed drawings  of  Nudibkanch  Molluscs.  Mr.  Elliot  has  sug- 
gested  to  me  that  my  specimen  may  have  lost  all  the  digitated  ap- 
pendages and  this  seems  probable,  for  the  animal  in  question, 
though  it  lived  several  days  in  a  vessel  of  water,  (thereby  proving 
that  the  supposed  missing  organs  were  not  branchioe)  yet  it  showed 
no  power  of  swimming  or  even  of  moving,  beyond  curving  its  body 
into  various  contortions  when  touched.  It  appears  that  the  species 
of  Olaucus  are  not  as  yet  well  determined,  which  may  account  for 
the  apparently  contradictory  statements  as  to  their  habits,  &cc.  One 
author  affirms  that  the  Oiaucus  **  swims  with  great  quickness," 
others  describe  it  as  being  remarkably  torpid  and  sluggish  in  its 
movements.  Glaueus^  Fig.  28,  which  was  taken  by  Mr.  Elliot, 
in  the  bay  of  Bengal  near  Yizagapatam,  at  no  great  distance  from 
the  shore,*  differs  from  my  specimen  not  only  in  the  number  of 
the  lateral  appendages,  but  in  the  form  and  disposition  of  the  blue 
lines  on  its  surface.  Both  species  are  remarkable  for  the  brilliancy 
of  their  color,  which  is  generally  attributed  to  their  feeding  on  the 
beautiful  blue  Velellas  and  Porpifas^  animals  very  low  in  the  scale 
of  animate  objects,  which  are  met  with  abundantly  in  these  seas. 
This  conclusion  appears  to  me  illogical.  Most  of  the  Pelagic  animals 
we  met  with,  were  remarkably  devoid  of  color,  and  such  as  had  any 
were  generally  blue.  Indeed  with  the  exception  of  an  occasional 
tinge  of  purple,  I  do  not  remember  that  we  met  with  them  of  any 
other  tint;  so  that  I  think  we  must  look  elsewhere  for  the  cause  of 
this  color  prevailing  so  remarkably  in  Pelagic  and  other  marine 
animals.  It  seems  to  me  not  improbable  that  Iodine,a  powerful  color- 
ing agent,  universally  prevalent  in  sea  water,  may  be  partly  instru- 
mental in  producing  it. 

May  21st,  Lat.  40*51  S.  Long.  24*57  E.  After  dark  we 
took  in  the  net  myriads  of  minute  Cbxtstaoea  not  much 
Wger  than  cheese  mites,  of  a  pale  blue  color,  and  in  the  dark 

*  The  perfect  ipecimens  of  this  Glaueus  when  firit  captured  moved  with  consi- 
derable rapidity.  The  branched  appendages  appeared  to  be  very  brittle  and  were 
easily  broken  when  attempting  to  catch  the  animal^W*  S. 
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a  mass  of  them  appeared  like  liquid  fire  of  a  bluish  yellow  color. 
Most  of  the  Cbustaoea  we  have  caught  are  luminous,  especially 
their  eyes.  After  9  f.  m,  we  caught  in  the  net  three  small  HyaltBas 
one  of  them,  Fig.  15,  already  described,  the  other  kind  delineated 
in  Fig.  16,  had  a  more  expanded  aperture  and  the  posterior  extre- 
mity was  unusually  lengthened  and  curved  so  as  to  give  the  shell 
somewhat  the  form  of  a  cornucopia.  Another  interesting  shell 
of  which  we  obtained  several  specimens  this  evening,  much  resem- 
bled a  minute  sinistral  Helix^  transparent,  glossy,  discoidal,  with  the 
spire  slightly  elevated  ;  it  is  well  represented  and  magnified  in  Fig. 
8.  I  could  not  well  distinguish  the  animal.  It  was  extremely  minute 
and  none  of  those  I  placed  in  water  showed  any  signs  of  vitality. 
I  believe  the  shell  to  be  a  Limacina  or  Spiratella,  These  names 
are  by  some  authors  considered  synonymous,  though  others  take 
them  to  represent  two  different  genera.  The  shell  has  likewise 
been  confounded  with  Atlanta  ;  and  consequently  the  various  des- 
criptions of  this  shell,  are  most  conflicting  and  contradictory.  On 
this  account  I  regret  the  more,  my  not  having  been  able  to  record 
the  appearance  of  the  animal.  However  the  figures  of  this  and 
indeed  of  all  the  species  illustrated  in  the  accompanying  plates 
are  executed  with  such  fidelity  as  to  render  it  a  comparatively 
easy  task  for  a  Naturalist  in  command  of  the  requisite  means, 
either  to  pronounce  a  species  new,  or  to  identify  it  with  such  as 
have  been  already  described.  The  animal  is  probably  a  Ptebofod. 
We  took  a  few  more  specimens  of  it,  the  following  night,  after 
which  we  saw  no  more  of  them. 

Our  course  was  now  south  easterly  for  a  considerable  time,  during 
which  our  experiments  with  the  net  were  almost  barren  of  results, 
and  it  was  not  until  we  approached  higher  and  warmer  lati- 
tudes, that  we  again  fell  in  with  Mollusca.  However,  hard- 
ly a  day  passed  that  our  net  did  not  reveal  varied  and 
novel  forms  of  animal  life,  with  which  the  ocean  seems 
to  be  teeming, — beautifully  marked  fish,  singular  Ckustacea 
and  a  variety  of  Acalefhjb,  as  Beroe^  Dlphyes  and  Cuboides,  the 
two  latter  perfectly  transparent  and  angular,  like  animated  crystals. 
Many  of  these  animals  would  live  for  days  when  placed  in  a  vessel 
of  sea  water  and  the  study  of  their  habits  in  this  manner,  was 
always  interesting  and  well  calculated  to  while  away  a  vacant  hour. 
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June  3rd,  Lat.  31-25  S.  Long.  8415  E.  We  took  in  the  net 
several  Creaeis  of  a  different  form  from  those  we  had  hitherto  met 
with,  the  posterior  part  of  the  shell  terminating  in  a  curved  point. 
This  is  shown  in  Fig.  25.  Fig.  25  a.  shows  the  position  of  the 
shell  when  the  animal  is  in  motion,  which  it  effects  much  in  the 
manner  of  those  already  described  except  that  the  convexity  of  the 
curve  is  always  directed  backward,  in  this  respect  resembling  the 
Hyalaas,  And  I  may  here  observe,  that  some  authors  consider  Cleo^ 
doTGy  (of  which  Creseis  and  Cuvieria  are  by  them  reckoned  only 
sub-genera)  so  closely  allied  to  Hyalceay  that  it  Js  impossible  to 
draw  the  line  between  them,  and  in  support  of  this  anology  they 
advert  to  the  fact,that  the  animals,  in  their  internal  structure,  differ 
but  little  from  each  other.  Now  although  the  analogy  is  undoubt- 
ed, yet  the  differences  seem  sufficiently  marked  to  warrant  the 
present  arrangement  of  genera  and  even  species,  at  least  the  ana- 
logy is  not  stronger  than  that  observed  among  other  Molluscs, 
the  anatomical  distinctions  between  which,  are  almost  impercepti- 
Lie,  and  yet  they  have  been  established  into  species  and  genera  by 
the  common  consent  of  Naturalists.  It  is  worthy  of  observation 
that  the  three  species  of  Creseis  were  all  captured  in  daylight,  only 
one  species.  Fig.  23,  having  been  ever  taken  by  us  at  night.  In  this 
respect  they  contrast  remarkably  with  the  Hyalaas  which,  as  far 
as  we  could  ascertain,  are  strictly  nocturnal  or  crepuscular  animals. 
We  continued  working  at  the  net  all  day,  but  were  not  successful 
in  getting  any  more  of  this  species  untQ  7th  June,  Lat  26*0  8. 
Long.  87  9  E.  a  lUtle  after  12  o^ clock  noon^  when  we  took  two  or 
three  specimens  alive.  In  the  evening  a  little  after  dark  we  got 
two  specimens  of  Hyalcsa  Fig.  9.  This  species  much  resembles 
HyaUsa  Fig.  12  but  differs  from  it  in  the  direction  of  the  lateral 
spines.  It  is  also  considerably  larger.  The  animal  has  the  power  of 
withdrawing  entirely  into  its  shell,  but  often  when  at  rest  it  kept  its 
fins  extended  as  in  Fig.  1 1 ;  when  in  motion  the  triangular  mem« 
brane  observable  between  the  fins  in  the  above  figure  was  doubled 
over  the  aperture  of  the  shell  as  represented  in  Fig.  10,  the  dark 
blotches  are  the  viscera  of  the  animal  as  seen  through  the  shell. 
In  the  net  with  these  we  found  a  Hyakea  Fig.  17,  differing  from 
any  previously  met  with  in  being  more  angular  in  form  and  in 
having  the  anterior  part  of  the  shell  deeply  grooved  horizontally; 
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color  white  or  nearly  transparent ;  animal  slightly  tinged  with  pur- 
ple ;  habits,  so  far  as  can  be  observed,  do  not  appear  to  differ  from 
those  of  the  Hyalaas  already  described.  On  this  evening  we  also 
obtained  several  Cuvierias ;  a  genus  we  had  not  met  witb  since  April 
29th  inLat.  221  S.  Long.  387  W;  all  these  were  taken  before  8 
p.  M. 

9th  June,  Lat.  2240 S.Long.  84-27E.  a  little  before  5  p.  if. 
we  took  from  the  net  several  Cuvierias  and  one  Hyalaa^  Fig.  1 2. 
This  species  of  HyalcBa  we  have  always  got  earlier  than  any  other 
but  never  before  in  daylight  as  on  this  occasion,  which  was  half  an 
hour  before  sunset :  later  this  evening  we  got  no  more  Ptebopods 
but  great  numbers  of  Atlanta^  Fig.  7,  already  described,  and  a  con- 
siderable number  of  a  Gjlstebopodous  Mollusc  '*  lanthina  exigud^ 
the  characteristic  striae  of  which  are  well  shown  in  Fig.  3.  Most  of 
them  were  empty  shells  and  none  had  the  animal  alive. 

On  the  following  evening  about  6p.  k.  in  Lat.  21*5  S.  Long. 
83*46  E.  we  got  a  few  more  lanthina  extgua  in  a  similar  condition 
and  with  them  two  Cuvierias  and  a  few  specimens  of  HyaltBa^  Fig. 
12.  For  the  next  few  days  we  met  with  tolerable  success  but  got 
nothing  new. 

On  the  16tb  June  in  Lat.  4*32  S.  Long.  80*^  4  E.  a  little  before 
8  p.  M.  we  took  in  the  net  a  species  ofHyal^ea^  Fig.  18,  somewhat  re- 
sembling Fig.  13,  but  more  globose  and  with  its  spines  less  deve- 
loped. The  most  part  of  the  shell  is  transparent  and  colorless,  but 
the  anterior  surface  is  claret  colored  deepening  in  color  towards 
the  aperture ;  animal  nearly  white  with  a  tinge  of  purple  ;  mode  of 
progression  similar  to  those  already  described. 

June  17th,  Lat.  2-15  S.  Long.  79|  E.  at  dusk  we  caught  in  the 
net  several  small  Cleodoras  about  a  quarter  of  an  inch  long  tri- 
angular, wedge-shaped  and  pointed  as  represented  in  Fig.  20.  The 
animal  is  of  a  pale  milky  color  and  moves  actively  by  means  of  its 
two  expanded  fins,  between  which  is  visible  a  slight  projection 
which  appears  like  a  head  ;  with  these  we  found  several  Atlanta* 
and  a  Hyalaa  similar  to  that  obtained  on  the  previous  evening.  Later 
in  the  evening  when  quite  dark,  we  took  in  our  net  two  specimens 
of  a  brown  Hyaltea,  Fig.  19,  which  I  am  not  prepared  to  say  is 
specifically  distinct  from  Fig.  18»  as  a  difference  in  locality  is  known 
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to  produce  such  remarkable  aberrations  in  species  ;  it  is  howeTer 
more  elongated  in  form,  and  its  lateral  spines  are  less  produced. 
Its  deep  brown  color  is  worthy  of  note  among  shells  most  of  which 
are  of  glassy  transparency.  In  the  net  with  these  were  several  spe- 
cimens of  lanthina  exigua  and  three  or  four  Cleodoras,  larger  and 
of  a  more  elegant  and  curvilinear  form  than  the  last.  Their  general 
appearance  is  well  depicted  in  Fig.  21.  The  animal  is  provided  with 
two  alar  appendages  of  considerable  size  and  moves  rapidly. 

June  18th,  Lat.  1.12  S.  Long.  78*44  E.  This  evening  just  before 
dark  many  specimens  of  lanthina  fragilh  floated  by  the  ship.  What 
first  attracted  our  attention  was  the  dead  white  appearance  of  their 
vesicular  floats  which  we  could  thus  readily  distinguish  from  the 
particles  of  foam  caused  by  the  motion  of  the  ship,  we  soon  captur- 
ed  in  our  net  a  considerable  number  of  them  in  very  perfect  condi- 
tion, [see  Fig.  4.]  the  shell  is  covered  with  a  very  delicate  epiderimis 
the  animal  when  handled  exudes  a  purple  stain  ;  when  in  a  state  of 
repose  on  the  surface  of  the  water  the  shell  is  entirely  submerged 
the  float  only  being  above  the  surface  except  that  it  occasionally 
raises  its  proboscis  and  mouth  armed  with  numerous  slender  curv- 
ed teeth  visible  to  the  naked  eye  ;  the  float  is  attached  to  the  foot  of 
the  animal  from  which  it  could  be  readily  detached  or  peeled  off*,  ap- 
parently without  injuring  the  animal.  Most  of  the  specimens  taken 
were  the  /.^a^i7wbut  among  them  were  three  examples  of  the  /an- 
iJiinaglohosa  Fig.  5.  This  shell  is  in  color  a  deeper  blue  and  it  wants 
the  carinated  form  of  J.  fragilis.  The  floats  of  these  molluscs  have 
been  repeatedly  described  and  commented  upon  by  authors.  It  was 
observable  that  the  float  of/,  glohosa  was  more  loosely  constructed 
and  of  a  more  irregular  form  than  that  of  /.  fragilis.  One  of  the 
former  bad  the  lower  part  of  its  float  studded  with  egg  capsules, 
having  the  appearance  of  a  cluster  of  small  pendulous  blue  vesicles, 
each  of  which,  when  examined  under  a  microscope,  was  found  to 
contain  numerous  minute  ovules  of  a  pale  blue  color.  Shortly  after 
8  p.  M.  we  got  several  additional  specimens  of  Cleodora,  Fig.  ,2 1 
and  about  9  p.  k.  a  small  specimen  of  Argonauta^  Figs. 
1  and  2 — ^not  the  Argonauta  argo^  but  an  allied  species  of  a  horn 
color,  having  a  broader  keel  and  fewer  tubercles.  The  animal  be- 
longs to  the  Cafhalopoda,  already  mentioned  as  the  highest  class 
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of  Mollusca  approaching  in  their  physical  conformation  and  instincts 
to  the  VERTEBRATA.  This  superior  intelligence  was  exhibited 
by  the  animal  in  question.    When  taken  out  of  the  towing  net  it 
had  artfully  folded  its  limbs  over  the  shell  so  as  to  resemble  a  no- 
dulous mass  of  brown  sponge,  which  indeed  I  at  first  supposed  it 
to  be,  but  when  placed  in  a  tumbler  of  sea  water  and  left  undisturb- 
ed, it  cautiously  began  to  creep  about  the  bottom  of  the  tumbler, 
head  downward,  it  then  repeatedly  darted  against  the  sides  of  the 
tumbler  and  while  doing  so,  it  often  changed  color  rapidly  from 
pale  brown  to  dark  purple,  apparently  with  the  double  object  of 
concealment  and  escape.  In  swimming  the  animal  effected  locomotion 
not  only  by  the  rapid  contraction  and  expansion  of  its  arms  but  by 
the  forcible  expulsion  of  water  through  its  syphon.    The  tubular 
extremity  of  the  syphon  is  seen  in  Fig.  1 .  At  the  approach  of  death 
the  animal  underwent  some  convulsive  movements  which  appeared 
to  disengage  it  from  its  shell,  after  which  it  ceased  to  move   and 
quickly  died ;  another  specimen  taken  on  the  following  evening 
exhibited  precisely  similar  phenomena  when  dying.     Naturalists 
were  long  divided  as  to  what  animal  was  the  true  possessor  of  the 
Paper  NautiluSj  some  throwing  doubts  on  the  Cephalopod  being 
the  original  inhabitant  of  the  shell.  Even  at  the  present  day  authors 
are  at  variance  upon  this  point,  some  even  asserting   that   the 
Argonaut  is  not  a  shell  but  merely  an  envelope  for  containing  the 
eggs  of  the  Cephalopod  found  in  it.  This  scepticism  in  the  public 
mind  appears  the  more  extraordinary,  from  the  well  established 
fact,  that  this  animal  (and  no  other)  has  been  found  in  this  shell 
in  all  various  stages   of  growth,  as  has  been  fully  proved  by  the 
interesting  experiments  of  Madame  Power.    Professor  Owen  has 
also  demonstrated  that  the  pearly  Nautilus  and  other  allied  shells, 
recent  andyb^^t/,  appertain  to  Cefhalopods.     Much  more   might 
be  adduced  to  prove  that  this  animal  is  the  legitimate  owner  of 
the  shell  but  it  has  already  been  done  by  abler  hands.    However  I 
conceive  that  as  the  matter  stands  at  present,  every  circumstance 
should  be  noted  that  may  tend  to  remove  obscurity,  either  by 
imparting  new  facts  or  by  corroborating  those  already  recorded. 

Our  voyage  was  now  near  its  close  and  notwithstanding  that  we 
continued  to  ply  our  nets  assiduously,  we  did  not  succeed  in  cap- 
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turing  any  more  Mollusca,  although  many  interesting  forms  of 
Cbustacea  rewarded  our  efforts,  a  description  of  which  is  hardly 
within  the  scope  of  these  pages,  which  however,  I  trust,  have  suf- 
ficiently shown,  how  the  monotony  incidental  to  a  sea  voyage  may 
be  relieved  by  giving  attention  to  Zoology,  facilities  for  which  pre- 
sent themselves  much  oftener  than  might  be  imagined  by  those 
who  have  not  practically  pursued  such  investigations. 

References  to  plates  IX.,  X.,  XL  and  XII,  illustrating  Mr. 
Traill's  paper. 

[W«  bad  hoped  to  receiye  t  lynoptical  table  of  the  species  collected  by  Mr. 
T&AILL,  but  as  he  finds  himself  unable  from  the  want  of  books  of  reference  to 
•laign  the  trital  names  of  the  seyeral  specimens  or  to  pronounce  with  certainty 
which  of  tbem  may  be  considered  new,  the  following  list  has  been  added  to  facili- 
tate references  to  the  Plates.] 

PLATE  IX. 
Qenus  Aroonauta,  n 

Dorsal  arms  (of  the  female)  webbed  at  the  extremity,  secreting 
a  symmetrical  involuted  shell.     Mantis  supported  in  front  by  a 
single  ridge  on  the  siphon. 
Fig.  1.     Animal  of  Argonauta  sp,  ?  detached  from  the  shell.  Color 

light  brown  or  horn  color  with  crimson  spots. 
Fig.   2.     The  Shell. 

a.  Front  view. 

b.  Lateral  view. 
All  of  the  natural  size. 

Genus  Ianthina. 

Shell  thin,  trochiform ;   nucleus  minute,  sinistral  ;  aperture 
foursided  :  column  tortuous ;  lip  thin,  notched  at  the  outer  angle  ; 
eohr  violet  at  the  base  becoming  white  on  the  spire. 
Fig.  3.     lanthina  exigua  (magnified). 

The  small  figure  shows  the  natural  size. 

Fig.   4.     7.  fragilis. 

Fig.   6.    /.  globosa. 

Qenus  Atlanta. 

Shell  minute,  glassy,  compressed  and  prominently  keeled; 
nucleus  dextrally  spiral ;  oper/ur^  narrow,  deeply  notched  at  the  keel ; 
operculum  ovate,  pointed. 
Fig.  6.    Atlanta  — —  (magnified). 

The  small  fig.  shows  the  natural  size. 
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Fig.  7.    Atlanta  —  (magnified.) 
The  small  figures  show  the  natural  size. 

a.  With  the  animal,  exhibiting  the  bifid  foot  employed  in  ^Ijj^' 
ming.  "  ""   ^ 

b.  The  eye  magnified. 

Qenus  Limacina.  ^^' 

Shell  subglobose,  sinistraUy  spiral,  umbilicate  ;  umMieus  mar* 
gined ;  operculum^  none. 
Fig.  8.    Limacina  f  — -—  (magnified)  front  and  lateral  view. 

PLATE  X. 

N.  B. — The  large  figures  represent  the  shell  magnified — the 
smaller  ones  the  natural  size. 
Genus  Htal^a. 

Shell  globular,  translucent ;  dorsal  plate  rather  flat,  produced 
into  a  hood ;  aperture  contracted^  with  a  slit  on  each  side  ;  pos- 
terior extremity  tridentate. 

Fig.  9.     ByaUea . 

Fig.   10.     The  same  showing  the  animal  with  its  alar  appendages 

in  a  state  of  rest. 
Fig.  11.     The  same  showing  the  appearance  of  the  animal  when 

in  motion. 

Fig.  12.     Hyalma . 

Fig.  13.     Hyalaa :  Quite  transparent,  with  rust-colored  patch 

es ;  animal  purple. 

Fig.  14.    Hyalma :  Shell  compressed,  animal  purple. 

Fig.  15.     HyaUea . 

Fig.  16.    Eyalaa :  Shell  with  posterior  extremity  elongated, 

curved,  aperture  more  expanded. 

Fig.  17.    HyaliBa :  Shell  deeply  grooved,  and  purplish. 

Fig.  18.     Hyalaa :  Shell  globose,  claret  colored. 

Fig.  19.    Hyalaa :  Shell  of  a  deep  brown  color. 

PLATE  XI. 
Genus    Cleodoba.     Shell  pyramidal,   8  sided,  striated   trans- 
versely ;  aperture  simple  ,triangular,  with  the  angles  produced, 
apex  acute. 

Fig.  20.     Cleodora :  (magnified)  shell  triangular  elongated, 

wedge  shapedi  pointed  i  animal  of  a  pale  milky  color* 
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Fig.  21.     CUodora :  (magnified)  «Atf// triangular,  compressed. 

a.  Front  view. 
h.  Posterior  view. 

c.  Section  of  aperture. 

d.  Natural  size. 

Cleodora :  double  the  natural  size ;  shell  hyaline, 

^  with  broad  undulating  transverse^ulci. 
- ..  o.  V  Lateral  view.  x-  ^: 

h.  Front  yjew.  \,     . 

e.  Transverse  section  at  the  aperture* 
;,  d.  Natural  size.  '    '    ^ . 

QenuB  CBS8XX8,  "'^  • 

SfiHtit  as  in  Cleodora  but  slender,  CQiucal,  stredght  or  curved 
Fig.  28,     Creseis :  (magnified)   shtil  Ungated,    carinated, 

pointed,  straight;  ala  of  the  animal  fringed. 

a.  With  the  animal  «s  whenswimminff ;  natural  size. 
Fig.  24.     Creseis :  (magnified),  appears  to  diflfer  little  from 

Fig.  23,  alis  of  the  animal  rounded,  simple* 

a.  With  the  animal,  natural  size. 
Fig*  25.     Creieis :  (magnified)  SheU  curved  at  the  point. 

a.  With  the  animal,  natural  size. 

Qenus  Cuyiesia. 

Shell  cylindrical,  transparent;  aperture  simple,  ovate;   apex 
acute  in  the  young,  afterwards  jointed  and  often  deciduous^ 

Fig.  26.     Cuvwia (magnified). 

a.  With  the  animal,  natural  size. 
Genus  Glatjcus. 

Animal  elongated,  slender ;  foot  liiisar,  channel-led ;  tentacles 
four,  conical ;  branehi<s  ?  supported  on  8  pair  of  lateral  lobes. 
Fig.  27.     Olaueus :    natural  size.      Taken  84  S.  Lat.  20 

W.  Long. 
Fig.  28.     Olaucus'^'^:  natural  size.  Taken  near  the  shore  17*42 

N.  Lat.  83  W.  Long. 

PLATE  XII. 
Chart  of  the  track  of  the  American  Clipper  Blue  Jacket  showing 
the  localities  at  which  the  different  specimens  of  Molluscs  as  indi- 
cated by  their  numbers,  were  captured* 
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III.     On  a  Photographic  Printing   Process.    By   Certain 
Tripe,  l%th  Begt.  N.  I. 

[This  paper  which  wat  read  at  the  Meeting  of  the  Photographic  Society,  hu 
been  receiyed  from  the  Becretarj  to  that  Society,  for  publication  in  the 
Journal.] 

Bangalore,  22nd  September,  1856. 

Qentlembk, — ^I  have  much  pleasure  in  laying  before  you  this 
paper  which  Dr.  Scott  will  read  to  you.  There  is  a  value  in  the 
Printing  process,  that  I  am  about  to  describe  which,  coupled  with 
the  fact,  that  I  do  not  obtrude  on  you  uninvited,  will  acquit  me  of 
presumption  in  doing  so. 

My  facilities  for  acquiring  experience  in  this  branch  of  the  art, 
have  been  great,  and  there  are  few,  to  whom  this  will  be  read,  who 
have  the  requisite  leisure,  to  practice  the  various  proce8se8,fromtime 
to  time  put  forward,  and  so  decide  for  themselves,  which  would  be 
the  simplest,  as  to  manipulation,  the  safest,  as  to  permanence,  and 
the  hesty  and  most  certain,  as  to  results.  I  have  followed  many 
methods — and,  keeping  in  mind  all  their  several  advantages,  I  have 
no  hesitation  in  recommending  for  your  use,  though  it  is  by  no 
means,  the  simplest  in  manipulation,  a  Process  published  by  Mr. 
Sutton  of  Jersey,  in  which  Hyposulphite  of  Gold  is  used  as  a 
toning  agent.  The  Council  of  the  Society  are,  I  believe,  about  to 
notify  the  opening  of  an  Exhibition  to  be  held  at  Madras  during 
February  next,  and,  as  it  is  only  through  successful  Printing,  that 
the  Photographer's  skill  is  properly  represented,  this  may  be  no 
inappropriate  occasion  to  bring  to  your  notice  a  process,  not  as  yet 
generally  followed,  but  which  will  show  itself  superior,  it  ii  to  be 
hoped,  over  "  Old  Hypo'^  at  the  forthcoming  Exhibition. 

Thin  French  negative  Paper,  albumenizcd,  is  what  I  find  best 
for  my  purpose.    To  albumenize,  use 
10  oz.  Albumen, 
20  oz.  Dist.  Waterj 
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300  grs.  Muriate  of  Ammonia, 
240  g».  Sugar-candy. 

Float  the  paper  on  this  for  half  a  minute.  Hang  up  and  dry— ^ 
Ironing  this  paper  before  sensitizing  seems  quite  unnecessary. 

To  sensitize  use, 

60  grains  Nitrate  of  8ilver, 
12  minims  Acetic  Acid, 
1  oz.  Dist.  Water. 

Float  it  on  this  for  4  or  5  minutes — ^hang  up  to  dry. 

Expose  in  the  pressure  frame  until  the  lights  are  a  shade  or  two 
darker  than  they  ought  to  be  in  the  finished  picture.  When  print- 
ed sufficiently — ^wash  all  traces  of  the  aceto-nitrate  out  of  the 
paper — in  a  darkened  room.  Dissolve  off  the  Albuminate  of  Sil- 
Ter  in  a  bath  of  Hyp.  1  to  8  of  water,  or  of  liquor  Amm.  1  drachm 
to  1  pint  of  water,  in  the  former  about  8  minutes — ^in  the  latter  the 
action  is  more  violent  and  practice  only  will  enable  the  operator  to 
judge  of  the  time. 

The  Print  must  be  well  washed  after  this  bath  and  then  immers- 
ed in  the  toning  bath  composed  of 

10  grains  Chloride  of  Gold, 
30  oz.        Distilled  water, 
30  grains  Hyposulph.  Soda, 

30  minims  of  Hydrochloric  acid  i/  the  chloride  of  Gold 
be  neutral. 

Mix  the  Gold  and  the  Hypo,  each  in  15  oz.  of  water,  and  pour 
the  former  into  the  latter  gradually  stirring  the  white.  Then  add 
the  acid  if  necessary. 

Keep  the  picture  in  this,  till  the  shades  are  a  deep  purple,  and 
the  lights,  a  pleasing  grey.  Then  pass  through  water — (not  for 
more  than  a  minute  or  two  as  the  lights  are  yellowed  by  longer 
washing,)  into  the  second  fixing  bath  of  Hypo.  1  to  8  of  water  to 
ensure  its  perfect  fixation.  It  should  remain  in  this  from  ten  to 
fifteen  minutes.    Wash  as  usual. 
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A  good  method  of  wtsliiitg  is  to  take  up  a  disKlbl  of  pictures 
(8  or  10}  and  let  them  drain  on  apiece  of  plate  glass  slanted,  for  a 
minute  or  two,  then  laj  it  flat  and  with  a  glass  roller  express  the 
Hquid  from  the  papers  as  well  as  yoa  can,  replacing  the  mass  in 
a  dish  of  fresh  water  and  let  them  separate  of  themselves  which 
thej  will  do  after  some  shakings  of  the  dish.  This  should  be  done 
after  a  few  washings  after  fixing — and  repeated  once  or  twice— daring 
the  changing  of  water  which  ought  to  be  erery  quarter  of  an  hour 
for  twelve  hours  or  so. 

IfXMO. 

Throw  down  the  Nitrate  of  SQrer  in  the  first  washings  ^great 
saving  of  the  silver  salt  will  result  from  this. 

The  same  economy  can  be  practiced  with  regard  to  the  toning 
bath — ^by  recovering  the  unused  gold. 

I  have  found  that  1  grain  of  Chloride  of  gold  tones  three  pictures 
14  X  12. 

It  would  be  economical  to  make  Chloride  of  gold  for  oneself — 
a  half  sovereign  will  give  86  grains  of  Chloride— and  the  cost  will 
be  about  6  Ks. 


Put  the  half  sovereign  into  a  glass  stoppered  bottle  and  pour 
upon  it  six  drachms  of  Aqua  Regia — ^made  of 
1  part  nitric         \ 

5  „    mureatic    1  •"^• 

6  „    water. 

Let  it  dissolve  graduaDy  adding  add  when  necessary.  When 
dissolved  dilute,  and  throw  down  the  gold  by  protosulph.  iron 
(6  to  1  of  gold)— 

Re-dissolve  (after  thorough  washing)  and  evaporate  on  a  water 
bath. 

A  convenient  form  of  drying  apparatus  can  be  made  by  two 
•ticks  12  feet  long  3  inches  broad  and  li  thick  slanted  against  a 
wall— long  (according  to  the  wishes  of  the  Photographer)  rods 
squared  and  veneered  with  deal  orother  soft  wood  should  hare  their 
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ends  lodged  in  squared  hooks  at  intervals  of  10  inches  on  the  sticks 
—-the  rods  fitting  the  hooks — I  have  on  a  space  of  wall  12^feet  long 
dried  143  papers  almost  daily  for  months  and  find  it  most  convenient. 

In  conclusion  I  would  mention  what  seem  to  me  to  he  the  ad- 
vantages of  the  Process  I  have  descrihed. 

First. — The  saving  of  time  in  not  overprinting  as  required  hy 
the  old  Hypo,  processes. 

Second. — The  agreeable  tone  of  the  picture — its  firmness  and 
the  preservation  of  its  half  tones. 

Third. — The  comparative  certainty  of  its  working. 

Fourth  and  most  important. — The  permanence.  Prints  sul- 
phuretted have  been  proved  to  be  not  so  safe  from  fading  as 
Prints  coloured  by  Qold.  In  this  Process  the  toning  is  by 
Gold  only — and  with  subsequent  care  in  washing  this  seems 
to  be  as  safe  as  Photographic  Printing  can  be. 

I  must  not  close  without  reminding  you  that  nearly  all  of  this  is 
given  in  Photographic  works — and  that  I  am  merely  bringing  the 
subject  to  your  notice  that  you  may  benefit  by  it  as  I  have  done. 


The  subjoined  Table  of  "  Formulae  for  preparing  Albumenized 
Paper,"  was  communicated  by  Captain  J.  D.  Scott,  of  the  Madras 
Artillery. 

"Similar  Tables"  he  observes  "might  be  drawn  up  for  the 
<' Fixing  and  Toning  Baths"  &c.  &c. 

"  In  England  1  Egg  gives  an  ounce  of  Albumen,  but  in  this 
country,  when  the  Eggs  are  very  much  smaUer,  I  find  that  24 
Eggs  give  about  16  ounces  of  Albumen,  i.  e.  1^  Eggs  are  required 
to  give  1  ounce." 
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IV.  Entomological  Papers,  being  descriptions  of  new  Ceylon 
Coleoptera  icith  such  observations  on  their  habits,  etc,  as 
appear  in  any  way  interesting.  By  John  Niet^kr,  Colombo, 
Ceylon. 

No  II. 

[N.  B.    In  No.  I.  species  1  to  be  cancelled,  being  synonymous  with  Chlanitu 
nUiduhu.  Dej. 

Spec.  2.    ditto  :  syn.  C.  xanlhophilus.  Wieden.] 
TSIB.    LEBIID^. 

Jnchista,  n.  y.  N. 

Corpus  depressum,  ovatum.  Mentum  dentd  magno  obtuso,  lobis 
parum  breviore,  his  extus  rotundatis,  apice  acuminatis.  Palpi  ro- 
bust!, maxillares  art.  ultimo  magno  ovato,  apice  obtuso,  labiales  art. 
ultimo  yalde  securiform!.  Ligula  cornea  apice  obtuse  acuminata, 
labri  marginem  anteriorem  attingens.  (Paraglossee  mihi  non  dis- 
sectae.)  Labrum  trans versim  quadratum.  Mandibulse  simplices 
apice  arcuatae  et  acuminatse.  Antennae  robustae  art.  1^  mediocri, 
2^  brevi,  3^  quarto  paulo  longiore,  4-10  subsequalibus,  11^  penul- 
timo  parum  longiore.  Thorax  longitudine  latior,  angulis  anticis 
rotundatis,  medio  obsolete  angulatus,  basi  angustatus,  angulis  rec- 
tis.  Elytra  apice  quadrate  truncata.  Fcdes  robusti  tarsis  art  4? 
profunde  bilobo,  unguibus  foititer  pectinatis. 

12.     jinchiita  modesta.  N, 

A.  brunneo-testacea,  elytris  (maculis  2  obsoletis  subhumeralibus 
exceptis)  obscurioribus  abdomine  piceo.  Long.  corp.  4  lin. 

Caput  fronte  medio  leviter  uni-impressa.  Thorax  linea  media 
longitudinali  divisus.  Elytra  apicem  versus  parum  dilatata,  stri- 
ato-punctata,  ad  striam  2°>  punclis  2  majoribus  subapicalibus,  cum 
thorace  marginata. 

Prope  Colombo  nocte  ad  lumen  cepi. 

The  characteristics  of  this  new  genus  are  those  of  the  g.  Calleida 
(between  ^vhich  and  Cymindis  I  place  it)  excepting  the  ligula  which 
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in  this  case  is  obtusely  acuminated,  the  last  joint  of  the  maxill. 
palpi  which  is  obtuse  at  the  apex  and  the  thorax  which  is  not  as  in 
Calleida  longer  than  broad  but  the  reverse.  From  CymindU  it 
would  differ  principally  in  the  deeply  bilobed  4th  tarsal  joint,  and 
in  some  other  minor  points,  but  it  is  difficult  to  say  what  the  true 
characteristics  of  this  genus  (which  appears  for  this  reason  to  re- 
quire a  careful  revision)  are,  if  even  Lacordaire  uses  the  particle 
*'  ou''  not  less  than  five  times  in  the  diagnosis  he  gives  of  it  in  his 
g.  d.  Col.  However,  I  feel  justified  in  separating  Anehista  from 
Cymindis  as  well  as  from  Calleida.  The  name  "  Anehista'^  has  re- 
ference to  the  affinity  of  the  insect  to  the  two  genera  just  men- 
tioned, whilst  the  specific  name  **  modesta"  refers  to  its  inconspicu- 
ous colors.  Amongst  its  peculiarities  weight  ought  to  be  laid  upon 
the  plumpness  of  the  palpi,  in  fact  all  other  parts  of  the  mouth 
and  even  the  whole  head,  which  was  very  striking  to  me. 

Like  many  of  my  best  Caeabidjs  I  found  this  insect  at  night  on 
the  table  whither  it  had  been  attracted  by  the  light,  I  may  mention 
that  the  single  specimen  which  came  thus  into  my  possession  hat 
an  oblong  shallow  impression  on  either  elytron,  perhaps  accidental, 
perhaps  a  peculiarity.  The  anterior  tarsi  are  dilated  and  furnished 
with  hairy  brushes  below,  longest  at  the  apex  of  the  lobes  of  the 
4th  joint. 

Elliotta,  n,  g.  N. 

Corpus  subconvexum,  ovatum.  Caput  mediocre,  oculis  maximis. 
Mentum  leviter  transversim  emarginatum,  edentatum,  lobis  acumi- 
natis.  Ligula  sub-membranacea  apice  truncata,  paraglossis  conna- 
tis  marginem  anteriorem  parum  superantibus,  obtusis.  Palpi 
elongati,  art.  ultimo  elliptico,  acuminato.  Labrum  magnum  trans- 
versum,  integrum,  mandibulas,  fere  obtegens.  Maudibulae  valids, 
edentatse.  Antennee  robustse,  filiformes,  humeros  superantes,  art. 
1®  mediocri,  2®  brevi,  3®  quinti  prope  longitudine,  4®  prsecedente 
breviore,  2-4  obconicis,  5-10  8equalibus,cylindricis,  11^  prsecedente 
tertia  parte  longiore,  4-11  pilosis.  Thorax  parvus,  capite  minor, 
transversus,  longitudine  duplo  latior ;  antice  leviter  emarginatus, 
lateribus  elevato-marginatus,  ab  apice  ad  medium  lateribus  rotun- 
datus,  medio  fortiter  angulatus,  a  medio  ad  basin  valde  abrupteque 
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anguitatus,  basi  trimcatus,  subtus  cylindricus.  Scutellum  leviter 
excaTatum.  Eljtra  ovata,  marginata,  apice  sat  fortiter  truncata. 
Pedes  omnes  subsequaleSy  simplices,  tenueE,  tarsis  cylindricis  art. 
8-4  magia  minuave  trigonis,  unguibus  simplicibus.  Prosternum 
carinatam. 

In  honorem  Dom.  Hon.  Walteri  Ellioti  (Madaraspatani),  natu- 
raliste  diligentissimi,  meritiasimi,  nomen  imposui. 

18.     Elliotia  palUpes.  N. 

£.  supra  nigra  -nitida,  thorace  scutelloque  rufo-testaceis,  labro 
elytrommque  limbo  atque  sutura  brunneo-testaceis ;  subtus  piceus, 
pectore  rnfo-testaceo,  pedibus  albidis,  bis  geniculis  oreque  (palpis 
obscurioribus  exceptis)  testaceis.     Long.  corp.  2^  lin. 

Caput  ad  antennarum  insertionem  et  inter  oculos  utrinque  pro- 
funda impressum.  Thorax  basi  rugosus,  ante  medium  utrinque 
uni-impressus^  linea  media  longitudinali  divisus.  Elytra  punctato- 
striata,  infra  humeros  leviter  impressa. 

In  ripis  lacus  Colombensis  sub  veget.  putrescent,  mens.  Jul. 
non  infrequenter  ]egi.     Agilis  est  et  avolare  semper  expeditus. 

A  pretty  and  very  interesting  little  insect,  about  whose  systema- 
tic position  I  am  not  quite  satisfied,  however  I  provisionally  place 
it  towards  the  end  of  the  true  LsBiiDiB.  I  find  it  most  to  agree 
with  the  descriptions  of  the  g.  Pentagonica  S.  6.  and  Rhomhodera 
B.  with  neither  of  which,  however,  it  is  identical.  The  head  is 
distinguished  by  the  large  and  prominent  eyes  and  four  deep  im- 
pressions, two  larger  ones  at  the  root  of  the  antenna),  two  smaller 
ones  between  the  eyes,  also  by  a  very  distinct  neck  which  connects 
it  with  the  thorax  ;  the  labrum  is  large,  transverse  and  entire  with 
the  angles  rounded  off  and  the  base  narrowed  ;  the  mentum  in  but 
slightly  transversely  emarginated,  edentate  ;  the  ligula  is  truncat- 
ed at  the  tip,  the  paraglossse  adhere  to  it,  reach  a  little  beyond  it 
and  are  obtuse  at  the  apex  ;  the  palpi  are  rather  long  with  the  last 
joint  elliptic,  acuminate ;  the  antennae  are  strong,  filiform  and  reach 
beyond  the  shoulders,  joints  5-10  are  of  equal  length  and  cylin- 
dric,  4-11  are  pilose.  The  most  remarkable  part  of  the  insect  is, 
however,  the  thorax  which  is  of  a  sub-rhomboidal  shape,  trans- 
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verse,  smaller  than  the  head,  as  broad  again  as  long,  it  has  two 
strong  lateral  angles  at  the  middle,  each  furnished  with  a  strong 
bristle,  the   anterior  part   has   the   sides   roanded,  the  posterior 
abruptly  obliquely  contracted,  at  the  base  it  is  cylindric.     As  a 
specific  distinction  of  the  thorax  I  mention  moreover,  that  in  the 
present  species,  it  is  impressed  with  two  deep  punctures  before  the 
middle  and  that  it  is  rugose  at  the  case.     The  abdomen  is  slightly 
peduncled.     The  scutellum  is  slightly  excavated.     The  elytra  are 
oval,  rather  convex  and  impressed  with  rows  of  punctures.     The 
legs  are  simple  and  weak,  apparently  equal  in  both  sexes.     The 
anterior  tarsi  are  a  little  stouter  than  the  rest,  but  not  dilated  nor 
furnished  with  any  additional  clothing  below,  the  anterior  tibiae 
are  deeply  notched.     As  to  the  color :  the  head  and  wing-covers 
are  black,  the  latter  with  the  suture  and  margin  of  a  light  brown 
and  highly  polished,  the  thorax  is  reddish  and  the  legs  are  whitish. 
The  insect  is  very  agile  and  ever  ready  to  take  to  its  wings.     It  is 
of  quite  a  peculiar  appearance,  imparted  to  it  by   its  large  eyes, 
small  curiously  shaped  thorax  and  rather  plump  elytra  and  abdo- 
men.    I  may  further  mention  that  I  have  observed  the  4th  joint 
of  the  maxillary  palpi  to    collapse    when  the   specimens  become 
quite  dry,  so  as  to  give  them  a  different,  spoonlike,  appearance  apt 
to  mislead  any  one  who  has  net  examined  fresh  specimens. 

14.     Harpalus  advolans.  N, 

H,  seneus,  clypeo,  labro,  antennis  mandibulisque  brunneis,  his 
apice  nigris,  subtus  testaceus,  lateribus  obscurior,  pedibus  flavin, 
tarsis  geniculis  spinulisque  brunneis,  ore  testaceo.  Long.  corp. 
43— 5i  lin. 

Caput  IfiBve.  MandibuloD  unidentateB.  Palpi  art.  ultimo  elon- 
gato,  apice  truncato.  Menti  dens  simplex,  obtusus.  Ligula  apice 
quadrate  truncata,  angulis  acutis  leviter  productis,  paraglossis  in- 
flatis  marginem  anticum  parum  superantibus.  Thorax  longitudine 
sesqui  latior,  dorso  anticeque  Isevis,  basi  rugoso-punctatus,  2-im- 
pressus.  Elytra  striata,  cum  thorace  anguste  marginata,  Variat 
colore  testaceo-senea. 

Nocte  ad  lumen,  sed  adhuc  non  usquam  alibi,  non  infrequenter 
cepi. 
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I  have  taken  this  species  not  unfrequently  at  nij^ht  on  my  table 
bat  have  never  found  it  anywhere  else  as  yet.  It  is  not  very  re- 
markable, for  which  reason  I  have  mentioned  the  parts  of  the 
mouth  in  the  description,  these  being  moreover  not  very  constant 
in  this  genus.  The  insect  is  of  the  usual  oval,  Harpalus-ictrva^  of  a 
dark  metallic  green  on  the  back  and  more  or  less  yellowish  or  light 
brown  below,  the  color  of  the  back  changing  occasionally  to  a 
brownish  green. 

15.     Oodespiceus.  N. 

O.   ovatus,  subconvexus,  piceu?,  tarsis,  palpis  antennarumque 
articulis  3  primis  castaneis,  palpis  apice  flavis.  Long.  corp.  4  lin. 

Caput  parvum,  inter  antennas  linea  latitudinali  abbreviata 
impressum.  Labrum  integrum,  punctis  3  impressum,  puncto' 
intermedio  bi-lateralibus  uni-setigeribus.  Mandibulse  valid®  pro- 
minentes.  Palpi  art.  ultimo  elongato-ovato,  apice  leviter  truncato. 
Menti  dens  apice  truncatus  leviterque  sinuatus.  Antennee  art. 
3^  quarto  sequali  nisi  paulo  breviore.  Thorax  amplus  basi  elytris  ap- 
plicatus,  apicem  versus  angustatus,  angulis  posterioribus  subdepressis 
translucentibus,  ante  scutellum  leviter  sinuosus,  ante  sinum  obso- 
lete latitudinaliter  impressus.  Elytra  striata,  cum  thorace  angus- 
tissime  marginata  Pedes  validse,  ant.  tibiis  apice  intus  uni — ,in- 
termed.  et  post,  bi-calcaratis. 

Specimen  singulum  f.  in  ripis  lacus  Colombensis  sub  vegetab. 
putrescent,  legi. 

As  already  one  species  with  a  bifid  men  turn  tooth  (0.  pulclier)  has 
been  received  in  this  genus  I  have  waived  the  hesitation  I  should 
otherwise  have  felt  to  refer  to  it  the  present  one,  the  tooth  of  which 
is  of  a  similar  description.  I  have  not  seen  the  O.  pulcher,  but  as 
it  is  said  to  be  an  inhabitant  of  this  part  of  the  world  it  may  pos- 
sibly be  identical  with  my  species.  If  not,  they  might,  as  the  g. 
is  otherwise  pretty  constant  in  its  characteristics,  be  separated  un- 
der a  new  name  as  types  peculiar  to  India.  Besides  the  abnormal 
mentum  tooth  the  insect  has  not  much  to  distinguish  it  from  others 
of  the  genus.  The  labrum  is,  however,  peculiar  being  entire,  or 
even  very  slightly  produced  in  the  middle,  with  the  angles  rounded 
off,  it  is  impressed  near  the  anterior  margin,  with  three  deep  punc- 
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tores,  the  central  one  of  wkick  is  faznislied  with  two— 4he  Istenl 
ones  with  one  strong  bristle  each.  The  anterior  tibis  are  bat 
alighdy  notched.  The  prostciniim  is  largelj  dereloped,  reaching 
bejond  the  anterior  cox»,  obliiselj  acominated  and  receiTed  in  a 
deep  excaTation  of  the  meaolhorvi.  Bnt  I  doubt  that  the  deTe- 
lopment  is  soffidentl j  large  to  entide  the  insect  to  a  plaee  in  the 
g.  LomdimUrmmM  LaL  which  howerer  I  hiTe  not  leen  in^natiiie. 

16.  Tritkopieryx  cwmtOMi.  X. 

T.  oTata,  snbconrexa,  pnbescens,  irxpra  obKure  cnea,  eljFtris 
cneo— bninnei?,  snbtos  picea,  pedibas  oreqoe  testaceis,  antennis 
art.  5-1 1  nigresccndbns.  Long.  corp.  }  lin. 

Antennimm  dara  art.  2  primis  oTatLs,  nltimo  cmicOy  acnminato. 
Thorax  amplissimox,  eljtris  tertia  parte  minor,  coaTexus,  angnlis 
acntis  basi  homeros  amplecsens,  a^ee  aTtgnstaUii  Eljtrm  snb- 
depresta,  subqiudrata,  apicea  Terms  panua  angnstata,  tnmcata, 
abdominis  3-4  tegmenta  uldxA  ncn  cbz^gcnda.  Tibiae  medio  in- 
crassaiai.  Coxae  pc^iicx  suxizie  cilkidiz.  Mesostemom  carins- 
torn. 

Sub  Teget.  putrescent.  exi:cce*rea:ircs  i:i  pror.  occid.  copiosa. 

A  rather  large  species  ccsoiczIt  k«:  with,  in  this  part  of  the 
Isbnd  under  rotting  reg^uble  suVs:a&ces  soxewLat  dried  up.  It 
is  Terr  agile  aai  readj  to  take  ^3  its  wisr*  which  are  of  the  beau- 
tifol  tTpi>iI  coDStructicn,  about  twice  the  leagth  cf  the  bodr  and 
in  dead  specimens  frequently  prccujed  behizi.  These  insects  rary 
a  litde  as  to  shape,  some  being  more  nairowec  behini  than  others, 
and  aisc  as  to  the  exict  number  ci  the  abccatinil  segments  left 
nncoTered  by  ;he  elyira.  The  keai  is  lirge  but  exhTuu  ncikiag 
abcocmal  cr  extracriinAry  ;  the  thorax  is  very  lirge.  emarginated 
in  frent  and  behind,  with  the  angles  acure,  the  bdsal  ones  esTe- 
loping  the  shculiers :  the  win^^coT^zs  are  s;ib«^aadra*.ed  with 
the  angL»  rcunied  c£ani  a  little  'iisrcwe^  behind  :  the  legs  haTe 
^^  .".^  ^<:a«a5ed  in  uie  miiile  ani  the  p^J^l:u5rilcr  oaxs-  ^ery 
much  dieted  and  distant  frcm  each  cch«.  :n  lU  cth«r  respects  they 
«  typi^^L  Thi  shire  cf  the  bccy  is  th*t  ^'ax  egji^.  b«*d««  at 
'•^^  *^-'^7*^  ?«^-J  sarrcw?.-  tcwiris  -Ji^  »=«  c:  the  abii»i 
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17.  Trichopteryx  immaiura,  N, 

T.  prsecedenti  similis,  differt  tamen  colore  supra  seneo-testacea 
aiibtus  testacea,  antennarum  art.  3-11  nigrescentibus';  differt  etiam, 
corpore  crassiore,  magis  quadrato,  capite  pauIo  majore,  thorace  mi- 
nus convexo,  parum  ampliore,  elytris  abdomen  totum  vel  fere  to- 
torn  obtegentus.  Pedes,  antennae  etc.  omninoprsecedentis.  Long. 
Corp.  I  lin. 

In  prsecedentis  societate  specimina  nonnulla  legi. 

Of  somewhat  the  appearance  of  an  immature  individual  of  the 
former  but  sufficiently  distinct  to  be  formed  into  a  new  species.  The 
insect  is  altogether  of  a  different  appearance  imparted  to  it  by  the 
greater  general  plumpness  of  the  body,  the  larger  head,  the  less 
convex  but  at  the  same  time  possibly  still  ampler  thorax,  the  alto- 
gether more  quadrated  shape,  etc.  The  remark  regarding  the  exact 
number  of  abdominal  segments  left  uncovered  by  the  elytra,  applies 
to  this  and  all  other  species  as  well.  The  present  one  has  generally 
the  last  two  segments  uncovered. 

18.  Trichopteryx  invisibilis.  JST. 

T.  ovata,  subdepressa,  subparallela,  pilosa,  supra  obscure  eenea. 
subtus  picea,  pedibus,  abdomine,  antennis  oreque  testaceis.  Long. 
Corp.  vex  |  lin. 

Thorax  amplus,  elytris  sesqui  minor,  convexus,  angulis  pos- 
ticis  humeros  vix  superantibus.  Elytra  oblonge  quad  rata 
angulis  rotundatis,  subdepressa,  truncata,  abdomen  totum  vel  fere 
totum  obtegentia.  Coxa)  posticae  approximatee.  Tarsi  typicis 
minus  elongati,  art.  3*^  prsecedentibus  baud  multo  longiore. 

Cum  T.  cursitante  victitat ;  frequenter  legi. 

A  very  pretty  and  very  distinguished  species.  Its  most  striking 
peculiarity  consists  in  the  posterior  coxae  which  are  as  little  distant 
from  e  ach  other  as  those  of  the  anterior  legs,  and  almost  touch 
each  Other,  and  also  in  the  shortness  of  the  tarsi.  The  head  with 
the  antennae,  the  mesostemum,  the  tibiae,  which  are  incrassated  in 
the  middle,  the  posterior  coxae  with  regard  to  the  enlargement  are 
quite  typical.  However,  the  thorax  and  elytra  differ  again  from 
those  of  T.  eursiians,  (which  in  every  respect  may  be  looked  upon 
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as  the  typical  representative  of  the  family  ia  Ceylon  and  which  is 
here  referred  to  as  such)  the  former  hy  the  shortness  of  the  poste- 
lior  angles  ixhich  can  hardly  he  said  to  enrelope  the  shoulders,  the 
elytra  hy  heingless  or  not  at  all  narrowed  hehind,  giving  an  oblong 
rather  than  an  oval  shape  to  the  insect.  Although  in  length  only 
about  one  half  shorter,  it  is  in  bulk  certainly  one  fourth  smaller 
than  r.  cursilanSf  and,  although  probably  the  smallest  Ceylon 
beetle,  it  is  distinguished  at  first  sight. 

19.     Ftilium  suhquadratum,     N. 

P.  subquadratum,  subconvexum,  pilosum,  obscure  seneotestace- 
um,  thorace  dilatiore.     Long.  corp.  ^  lin. 

Caput  mediocre.  Antennarum  clava  art.  1®  inverte  conico,  2* 
8ubcylindri(  o,  ultimo  elongato-ovato.  Thorax  convexus,  angulis 
basalibus  humeros  fortissime  amplectentibus,  apicem  versus  valde 
rotundatus,  apice  leviter  sinuatus.  Elytra  quadrata,  abdomen  non 
totum  obtegentia.  Scutellum  parvum.  Pedes  robusti  tibiis  apicem 
versus  incrassatis,  tarsis  art.  3  ^  primi  secundique  longitudine,  his 
subbilobis  subtus  penicillatis,  coxis  posticis  simplicibus  distantibus. 
Mesosternum  non  carinatum. 

Ubi  praecedentes  sed  infrequenter  occurrit. 

The  g.  Ptilium  is  the  repository  for  all  the  anomalies  of  the  fa- 
mily, its  characteristics  therefore  are  very  vague,  but  if  the  absence 
of  the  mesosternal  carina  and  the  simplicity  of  the  posterior  coxae 
are  the  determining  features  amongst  them,  the  present  species,  in 
spite  of  a  variety  of  anomalies  exhibited  in  other  respects,  belongs 
to  it.  The  head  is  of  middling  size  ;  the  antennae  robust  with  the 
1st  joint  of  the  club  of  the  shape  of  an  inverted  cone,  the  2nd  ra- 
ther cylindrical,  narrowed  at  the  base  and  the  last  elongate,  ovate. 
The  thorax  is  of  very  different  structure  from  that  of  the  foregoing 
species  of  the  family,  the  basal  angles  being  unusually  far  produced 
beyond  the  shoulders,  towards  the  head  it  is  strongly  and  rapidly 
rounded  off,  being  thus  altogether  of  a  semicircular  shape,  at  the 
apex  it  is  merely  slightly  sinuated,  and  the  head  is  inserted  rather 
below  than  in  this  sinuosity,  the  whole  thorax  moreover  is  very 
convex  whilst  the  elytra  are  depressed.    The  wings  vary  from  the 
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typical  form  by  being  fringed  with  short  simple  cilia  instead  of 
those  long  feathery  appendages,  they  are  moreover  without  a  dis- 
tinct peduncle  but  still  folded  in  the  manner  characteristic  of  the 
family.  The  legs  are  stout  with  the  tibiae  thickest  at  the  tip,  the 
drd  tarsal  joint  is  of  the  length  of  the  preceding  two,  the  latter 
are  somewhat  bilobed  and  hairy  below.  The  positerior  coxae  are 
simple  and  distant.  The  mesostemum  without  a  carina.  The 
whole  shape  of  the  insect  is  quadratic  rather  than  otherwise. 

20.  Ptenidium  macrocephalum.     N, 

P.  ellipticum,  subconvexum,  nitidum,  sparsim  pilosum,  supra 
piceo-aeneum,  subtus  piceum,  pedibus  oreque  testaceis.  Long.  corp. 
^Un. 

Caput  maximum.  Antennarum  clava  elongata  articulis  ellipti- 
cis.  Thorax  subquadratus  antice  posticeque  angustatus,  basi  punc- 
tis  4  magnis  profunde  impressus.  Elytra  ovata,  medium  versus 
leviter  inflata,  apice  obtuse  acuminata,  abdomine  longiora  et  am<- 
pliora,  punctulis  lineis  dispositis  obsoletissime  impressa.  Alae 
corpore  plus  duplo  longiores.  Tibiae  fortiores  spinulosae.  Tarsi 
breviores.     Prostemum  carinatum. 

In  praecedentium  societate  frequenter  lectum. 

This  is  perhaps  the  prettiest  of  the  five  species  of  the  family  just 
described  and  at  first  sight  recognised  by  the  shape  of  its  body  and 
the  polished  back.  The  head  is  very  large.  The  thorax  is  nar- 
rowed in  front  and  behind,  at  the  latter  place  impressed  with  4 
deep  not  to  be  overlooked  punctures.  The  wing-covers  are  oval,  a 
little  inflated  about  the  middle,  rounded  at  the  apex  and  longer 
and  wider  than  the  abdomen.     The  prostemum  is  carinated. 

It  affords  me  much  gratification  to  be  enabled  to  publish  repre- 
sentatives of  three  genera  of  this  highly  interesting  and  probably 
very  extensive  and  widely  distributed  family  of  pigmies,  the  Asiatic 
representatives  of  which  have  hitherto  been  entirely  unknown.  I 
have  no  doubt  that  even  this  Island  is  the  abode  of  a  great  many 
more  species. 

21.  Sienus  barbaius,     N. 

8.  elongatus,  aeneo-niger,  nitidus,  punctatus,  sparsim  pubescens, 
pedibus  palpisque  albidis,  ore  coxisque  testaceis,  antennis  brunnes-* 
centibus.    Long.  corp.  2|  lin. 
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Caput  thorace  tertia  parte  latius,  fronte  costis  3  abbreviatis,  an- 
tice  albido-pubescens.  Antennae  art.  3°  sequentium  2  fere  longi- 
tudine,  3  ultimis  elongatis,  ellipticis.  Palpi  max.  elongati  apice 
densius  pubescentes.  Thorax  cylindricus  medio  leviter  incrassatus, 
basi  subquadratus.  Elytra  thorace  paulo  longiora,  sed  fere  duple 
latiora,  convexa,  ovata.  Abdomen  immarginatum.  Pedes  elongati 
tenues,  tibiis  apice  tarsisque  fortiter  setosis,  his  art.  4®  profunde 
bilobo. 

In  lacus  Colomb.  ripis  specimina  nonnuUa  legi. 

This  as  well  as  the  following  species  belongs  to  Erichson's  divi- 
sion II.  B.  of  the  g.,  both  having  the  abdomen  immarginate  and 
the  4th  tarsal  joint  bilobed.  Everything  about  this  species  is 
elongated.  The  head  is  about  one-third  broader  than  the  thorax, 
the  forehead  is  slightly  excavated  with  2  elevated  ridges  running 
from  the  root  of  the  antennae  a  short  distance  upward?,  a  third  runs 
from  the  crown  of  the  head  down  towards  the  centre  of  the  two 
former,but  all  three  reach  only  to  about  the  middle  of  the  head.  The 
part  below  the  antennae  is  covered  with  white  hair.  The  antennae 
have  the  3rd  joint  much  elongated  and  the  terminal  club  composed 
of  elliptic  joints.  The  thorax  is  rather  slender,  incrassated  at  the 
middle,  gradually  narrowed  in  front  but  nearly  quadratic  behind. 
The  elytra  are  longer  than  the  thorax,  about  double  its  breadth  and 
oval  being  slightly  narrowed  at  the  shoulders  and  the  apex.  The 
legs  are  long  and  slender,  hairy  at  the  apex  of  the  tibiae  and  the 
tarsi,  the  latter  very  much  so  on  the  inner  side.  The  insect  is  of 
a  metallic  black  color  highly  polished,  the  legs,  palpi  and  the  first 
2  antennal  joints  are  whitish,  the  tibiae  and  the  apex  of  the  palpi 
being,  however,  rather  darker,  joints  3-11  of  the  antennae  are 
brownish,  the  coxae  and  the  mouth  are  yellowish,  the  tarsi  have  a 
brown  spot  at  the  apex  of  the  first  3  joints,  the  claws  are  black. 
The  insect  is  punctured  all  over,  but  less  so  on  the  abdomen,  the 
apical  segments  of  which  are  indeed  nearly  smooth,  and  sparingly 
covered  with  small  white  hairs. 
22.     Stenus  lacerioides,  N, 

S.  robustus,  nigro-aeneus,  dense  profundeque  punctatus,  subtus 
sparsissime  pubescens,  pedibus  palpisque  testaceis,  femoribus  apice 
nigrescentibus,  antennis  oreque  castaneis.    Long.  corp.  1|  lin. 
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Caput  thorace  quarta  parte  latius,  fronte  2-co8tata.  AntennaB 
robustae  art.  3®  quarto  paulo  longiore,  9-10  globosis,  11®  conico. 
Thorax  cylindricus,  medio  fortius  incrassatus,  latitudine  quarta 
parte  longior,  margine  anteriore  elevato,  basi  subquadratus.  Elytra 
thorace  longiora,  convexa,  humeris  prominentibus.  Abdomen  im- 
marginatum.     Tarsi  art.  4®  profunde  bilobo. 

In  prcv.  occid.  stagnorum  ripis  rarius  occurrit. 

About  this  species  everything  is  robust.  It  is  well  distinguished 
by  the  rounded  club-joints  of  the  antennae,  the  elevated  anterior 
margin  of  the  thorax,  the  prominent  shoulders  and  its  general 
shortness  and  plumpness.  The  forehead  is  rather  more  depressed 
or  excavated  than  in  the  former,  the  2  antennal  ridges  are  shorter, 
the  vertical  one  is  altogether  obsolete.  The  palpi  are  robust.  The 
3rd  antennal  joint  is  about  one-third  longer  than  the  4th.  The 
thorax  is  shorter  and  plumper  than  in  the  former.  The  elytra  are 
less  oval,  having  the  shoulders  more  prominent  and  only  the  apex 
rounded  off  or  narrowed.  The  legs  are  similar  to  those  of  the 
former,  but  more  robust,  less  hairy  and  have  the  tarsi  more  cylin- 
dric.  The  insect  is  of  a  blackish  metallic  color,  the  legs  and  palpi 
are  yellowish,  the  tibiae,  however,  the  apex  of  the  palpi  and  also 
joints  1-2  of  the  antennae  rather  darker,  the  femora  are  blackish 
towards  the  end,  the  mouth  and  joints  3-11  of  the  antennae  are 
chestnut  and  the  coxae  pitch  color.  The  animal  is  densely  and 
deeply  punctured  all  over,  very  sparingly  covered  with  small  grey- 
ish hairs,  nearly  obsolete  on  the  back  but  more  distinct  below.  It 
is  less  highly  polished  than  the  former.  I  have  known  this  species 
for  a  long  time  and  specimens  of  it  must  exist  at  the  Mus.  Berol. ; 
the  former  I  have  met  with  but  lately. 

I  may  mention  that  in  dissecting  these  two  species  I  have  ob- 
served the  same  remarkable  production  of  the  oesophagus  with  the 
ligula,  characteristic  of  the  g.  and  noticed  in  many  of  the  European 
kinds. 

23.     Anihicus  quisquiUarxus.     A*. 

A.  castaneus,  capite,  abdomine  elytrisque  piceis,  his  pilorum 
niveorum  fascia  media  trans versali  interrupta  maculisque  concolo- 
ribus  6  humeralibus  obsoletis,  parce  pilosus.    Long.  corp.  1|  lin. 
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Caput  globosum  supra  subtusque  profunde  punctatum,  oculis 
parvis.  Thorax  nodoso-pyriformis,  infra  medium  constrictus,  parte 
anteriore  crassiore  lin.  long.  med.  profunde  divisa,  subcordiformi. 
Elytra  elliptica. 

Sub  veget.  putrescent,  victitat,  prope  Colombo  rarius  legi. 

This  insect  looks  uncommonly  like  an  ant.  It  is  easily  distin- 
guished from  all  other  species  of  the  Island  partly  by  this  resem- 
blance, partly  by  the  sculpture  of  the  thorax  and  the  white  fascia 
across  the  elytra.  The  antennae  are  robust,  thickened  towards  the 
tip,  the  three  last  joints  forming  a  club.  The  legs  have  the  femora 
very  much  incrassated,  the  tibiae  at  the  apex  bicalcarate  and  the 
tarsi,  especially  of  the  anterior  pair,  very  hairy  below,  the  4th  joint 
appears  to  be  slightly  cordiform.  The  white  marks  of  the  shoul- 
ders and  the  fascia  across  the  wing-covers  are  composed  of  white 
hairs,  the  former  are  rather  an  interrupted  row  of  these  than  true 
maculae,  the  fascia  consists  of  two  halves,  one  in  either  elytron, 
reaching  neither  the  external  margin  nor  the  suture.  The  insect  is 
of  slow  motion. 

24.  Anihicus  insulanus.  N, 

A.  testaceus,  abdomine  obscuriore,  capitc  thoraceque  rufotesta- 
ceisi  elytris  fasciis  2  nigris,  parce  pilosus.     Long  corp.  1^-1^  lin. 

Caput  globosum  oculis  mediocris.  Thorax  pyriformis,  cum 
capite  supra  punctata.     Elytra  ovata.     Tarsi  art  4®  bilobo. 

Prope  Negombo  in  pratis  sat  copiosus. 

In  some  of  the  specimens  before  me  Ihe  anterior  femora  are  fur- 
nished with  a  strong  thorn  inside  having  at  the  same  time  the  tibiae 
of  the  same  pair  of  legs  slightly  emarginated  inside  near  the  apex 
— I  have  reason  to  believe  those  individuals,  if  the  distinction  be  a 
sexual  one,  to  be  females  not  males. 

25.  Mtligtthe^  orientalis.     N. 

M.  ovatus,  subconvexus,  pilosus,  supra  nigro-aeneus,  subtus  pi- 
ceus,  pedibus,  antennis  palpisque  maxill.  dilutioribus,  tarsis  pal- 
pisque  labial,  brunneo-aureis.     Long.  corp.  1-1^  lin. 

Mentum  transversum  planum,  punctatum,  lobis  apice  deprcssis 
excavatis,  glabria,    obtusis  Palpi    lab.  art.  ultimo  inflato,  ovalo ; 
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.maxill.  art.  ultimo  apice  angustato  levisslme   truncato.     Mandi- 
bulse  unidentatee.     Thorax  amplus  angulis  acutis,  antice  emargi- 
natu.s,  postice  pluries  sinuatus,  subtus  punctatus.     Elytra  ovato- 
quadrata,  angulis  4  apicalibus  rotundatis,  pygidium  baud  obtegen- 
tia.     Pedes  valids.  femoribus  tibiisque  incrassatis  ;  anteriores  tibiis 
apice  intus  unispinosis,  tarsb  art.   1-3  fortiter  dilatatis,  1-2  subae- 
qaalibus  transversis,  profunde  reniformibus,  3^  minore,  cordate, 
4°  minimo,  subcylindrico ;  intermed.  et  post,  tibiis  extus   spinulo- 
sis, tarsis  anterioribus  similibus  sed  art.  1-3  minus  dilatatis,  cordi- 
formibus.     Prosternum  marginatum,  punctatum,  obtuse  acumina- 
tum.    Mesostemum  antice  carinatum. 
Variat  magnitudine  et  colore  seneo-brunnea. 
Prope  Colombo  in  floribus  per  occasionem  frequentissime  legi. 
Of  the  usual  shape  and  color,  but  larger  than  usual,  varying, 
however,  in  this  respect — some  individuals  being  fully  one- third 
smaller  than  others.     These  small  Individuals,  which  occur  in  the 
proportion  of  about  1  to  20,  are  moreover  nearly  always  of  a  brown- 
ish metallic  color  instead  of  a  blackish  green.    I  have  been  unable 
to  discover   any  other  distinctions.     I  was  much  interested  by  the 
discovery  of  these  insects,  having  missed  them  for  years  amongst 
the  abundantly  represented  Nitidulidce  of  the  Island.    They  appear 
of  local  occurrence  or  attached  to  certain  plants,   which  is  nearly 
the  same.     I  find  them  in  abundance  in  the  beautiful  bell  shaped 
blossoms  of  the  Argyreia  argentea  and  one  or  two  other  plants  in 
my  garden.     The  species  appears  to  differ  from  the  typical  Meli^ 
gethes  in  the  following  points  :  the  structure  of  the  mentum,  which 
I  have  sufficiently  described  above,  the  last  joint  of  the  lab.  palpi 
which  in  this  case  is  not  truncated,  and  the  first  of  the  antennae 
which  is  externally  incrassated  as  in  Epuraa,     The  antennoe   are 
otherwise  robust,  the  club  is  firm  and  hairy.     The   thorax  is  very 
ample,  thinly  ciliated  along  the  upper  part  of  the  anterior  margin, 
rather  strongly  below.     The  prosternum  is  largely  developed,  mar- 
ginated,  punctured  and  obtusely  acuminated,  overlapping  the  an- 
terior part  of  the  mesostemum  which  (the  anterior  part)  is  cylin- 
dric  and  carinated.    Joints  1-3  of  the  tarsi  are  strongly  penicillated 
below,  the  penicilla  being  composed   of  glanduliferous  hairs  of  a 
fine  golden  color. 
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2G.     Georyssus  gemnia,  A*. 

G,  pygmm  statura  et  magnitudine,  supra  purpureo  seneus,  irides* 
cens,  subtus  piceus ;  alatus.  Thorax  subsemiorbicularis  infra 
apicem  constrictus,  sulco  med.  long,  divisus,  lateribus,  basi  apice- 
que  excavatus,  impressionibus  3  majoribus  dorsalibus,  2  minoribus 
lateralibus.  Elytra  fortissime  costata,  costis  obtuse  dentatL<<,  in 
interstitiis  transversim  punotato-impressa,  ad  humeros  profunde 
excavata,  infra  medium  leviter  sinuata.  Tibiae  extus  spinulosse, 
intus  sparsim  ciliatse. 

In  prov.  central,  montibus  Kotmaliensibus  alt.  3,500  ped.  in  ri- 
Tulorum  ripis  non  infrequenter  legi. 

Lacordaire  and  others  characterize  the  g.  Georyssus  as  baying 
the  eljtra  soldered  together  and  being  destitute  of  wings.  In  the 
present  species^  however^  the  elytra  are  unconnected  and  cover  toings 
proportionately  larger  than  in  any  other  beetle^  I  can  at  present 
think  of.  They  are  elongated  and  comparatively  narrow,  resemb- 
ling in  shape  very  much  those  of  a  Libellula,  have  a  few  veins  at 
the  base  and  are  ciliated  at  tl.e  margin.  I  have  moreover  occasion- 
ally taken  insects  of  this  g.  flying  about  the  light  at  night,  but  I 
am  not  quite  sure  at  present  whether  it  was  this  species  or  another. 
The  sculpture  of  the  thorax  is  complicated  and  difRcult  to  describe, 
however,  the  leading  features  in  it  are  these :  a  subapical  sinuosity 
on  either  side ;  a  longitudinal  furrow ;  excavated  sides,  base  and 
apex  ;  3  larger  dorsal  depressions  (1  central,  2  obliquely  basal)  and 
2  smaller  lateral  ones  at  the  subapical  sinuosities^ a  short  elevated 
ridge  at  the  centre  of  the  base  separating  the  two  basal  impressions 
and  being  itself  divided  by  the  longitudinal  furrow ;  two  elevations 
separating  the  anterior  part  of  the  basal  impressions  from  that  of 
the  central  one  (at  the  middle  these  three  depressions  are  connect- 
ed)  ;  two  small  rugosities  near  the  anterior  margin,  one  on  either 
side  of  the  longitudinal  furrow. 

The  sculpture  of  the  elytra  is  less  complicated :  they  have  a  deep 
cavity  at  the  shoulder,  a  large,  but  not  deep,  sinuosity  below  the 
middle  and  arc  obtusely  acuminated.  The  costse  of  the  back  are 
11  in  number,  the  suture  lying  in  the  central  one.  The  half  of  this 
central  costa  and    the  exterior  margin  form  an  elevated  border 


JAN. — MAR.  1857.]  Descriptions  of  new  Ceylon  Cokoptera.  185 

round  either  elytron.  The  first  and  second  on  either  side  run  to- 
wards the  apex  but  come  to  a  stop  (very  abrupt  in  most,  but  less 
80  in  some  specimens)  before  reaching  it,  the  third  after  having 
been  interrupted  near  its  base  by  the  subhumeral  cavity  runs  on 
but  does  not  reach  as  far  as  the  former,  the  4th  does  not  leave  the 
region  of  the  shoulder,  the  last  on  either  side  is  very  prominent  at 
the  base  but  soon  forms  an  abrupt  declivity  and  runs  on  as  a  low 
ridge  to  below  the  middle.  The  back  of  all  these  costae  is  obtusely 
dentated.  The  interstices  are  marked  with  large,  shallow,  trans- 
verse impressions.  The  head  of  the  insect  is  rather  large  and  even. 
The  mandibles  are  furnished  with  an  obtuse  subapical  tooth,  the 
two  lower  thirds  are  ciliated.  The  maxillae  have  the  apex  of  the  outer 
lobe  externally  enlarged,  rounded  off  and  furnished  with  three  strong 
teeth  replaced  by  cilia  on  the  inside,  the  inner  lobe  is  conic  and 
similarly  provided  with  teeth  and  cilia,  however,  much  thinner  and 
finer.  The  maxill.  palpi  are  robust,  the  last  joint  is  inflated  at  the 
base.  The  antennal  club  is  hairy,  dark  (whilst  the  remaining  joints 
are  yellowish),  conic  and  somewhat  securiform,  the  6th  joint  being 
inserted  on  one  side  of  the  7th.  The  legs  are  robusf,  the  tibiae 
slightly  curved,  obliquely  truncated  at  the  end,  furnished  with 
spines  along  the  outside  and  with  distant  cilia  along  the  inner. 

27.     BydrochuB  lacustris.  N, 

H.  elongatu9,  subdepressus,  supra  metallicus,  iridescens,  subtus 
piceus,  pedibus,  antennis,  palpis  elytrorumque  marginemagis  mi- 
nusve  brunneisy  mento  cyaneo.  Long.  corp.  m.  1  lin.,  f.  multo 
major  atque  robustior. 

Palpi  maxill.  robusti,  art.  ultimo  elliptico  leviter  inflato.  Mandi- 
bulse  apice  bifidae.  Antennarum  clava  dense  pilosa.  Thorax  ob- 
longe  quadratus  basin  versus  angustatus  basi  medio  productus,  cum 
capite  profunde  punctata.  Elytra  ad  humeros  oblique  truncata, 
apicem  versus  sat  fortiter  angustata,  profunde  striatopunctata.  Tibiae 
extus  spinulosae. 

Specimina  nonnulla  in  lacu  Colomb.  legi. 

The  head  is  robust,  broader  than  the  thorax,  the  eyes  large  and 
prominent. 
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The  femora,  the  last  joint  of  the  maxill.  pilpi,  the  mandibles  and 
the  tarsal  joints  are  dark  towards  the  apex.     The  last  abdomioal 
segment  of  the  f.  is  furnished  with  a  bifid  hairy  appendage. 
28.     Hydrous  rufiventr is,  JV, 

H.  ovatus,  convexus,  supra  oleagino-niger,  subtus  obscure  fer- 
rugineus,  pedibus  dilute  piceis,  labro  seneo,  reliquis  oris  partibus 
cum  clypeo  testaceis.     Long.  corp.  g.  lin. 

Palpi  maxill.  articulis  apicem,  versus  abruptius  incrassatis,  art. 
3®  quarto  sesqui  longiore.  Antennae  art.  7-8  fortiter  perfoliatis, 
ultimo  acuminato.  Caput  antice  utrinque  punctulorum  serie  subse- 
micirculari  et  ad  oculorum  marginem  int«riorem  impressum.  Tho- 
rax punctulorum  seriebus  4  lateralibus,  2  subapicalibus  obliquis 
abbreviatis  signatus.  Elytra  subtiliter  striato  punctata.  Tarsi 
omnes  unguibus  basi  fortiter  unidentatis.  Carina  prostemalis 
cultriformis. 

Specimen  singulum  f.  nocte  ad  lumen  cepi. 

As  far  as  my  resources  allow  me  to  ascertain  a  very  anomalous 
species  having  the  perfoliated  antennae  and  toothed  claws  of  a 
Hydrophilus  and  the  cultriform  prosternal  carina  and  the  elytra 
of  a  Hydrous.  I  have  placed  it  in  the  latter  g.  on  account  of  the 
sharp  edge  of  the  prosternal  carina,  in  which  the  great  distinguish- 
ing character  of  this  g.  seems  to  lie,  the  same  being  deeply  groov- 
ed in  Hydrophilus, 

The  insect  at  once  attracts  attention  by  the  reddish  color  of  its 
abdomen.  It  is  of  a  blackish  olive  color  on  the  back,  having  how- 
ever the  clypeus  and  the  anterior  margin  of  the  labrum  of  a  yel- 
lowish brown,  the  latter  being  otherwise  of  a  somewhat  metallic 
color.  The  remaining  parts  of  the  mouth  are  more  or  less  yellow- 
ish. Joints  1-6  of  the  antennae  are  yellowish  too,  with  the  excep- 
tion of  the  2nd  which  is  dark,  joints  7-9  are  blackish  and  pubes- 
cent. The  legs  are  of  a  light  pitch  color.  The  lower  part  of  the 
head  is  impressed  with  two  rather  semicircular  series  of  punctures, 
similar  punctures  occurring  along  the  internal  margin  of  the  eyes. 
The  thorax  is  marked  with  six  series  of  them  and  on  the  elytra  they 
are  arranged  in  lines.    The  sternal  carina  is  well  developed,  the 
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prosternal  part  has  a  sharp  edge,  whilst  the  mesostemal  one  is  ob- 
tuse on  the  back  and  the  metasternal  part  depressed  and  slightly 
grooved. 

29.     Hydrous  tneonsptcuus,    N, 
H.  prsecedente  minus  convexus,  supra  oleagino-niger,  subtus 
mfo-piceus,  ore  testaceo.     Long.  corp.  4}  lin. 

Palpi  maxill.  art.  2^  et  4®  subcylindricis,  d''  apicem  versus 
sensim  incrassato,  sequente  tertia  parte  longiore.  Antennae  art. 
7-8  sub-globosis,  9  '  magno,  ovato.  Caput,  thorax  et  elytra  ut  in 
pr»cedente  sculpta  et  signata. 

In  lacu  Colomb.  mens.  Jun.  non  infrequenter  cepi. 

This  is  in  every  respect  a  normal  species.  The  prosternal  carina 
has  a  sharp  edge,  the  claws  are  simple,  the  antennal  club  is  com- 
posed of  rounded  joints,  the  elytra  are  of  the  typical  structure  etc. 
In  the  latter  respect  as  well  as  with  regard  to  the  various  series  of 
punctures  upon  head,  thorax  and  elytra,  it  resembles  the  former, 
the  punctures  of  the  elytra  are,  however,  less  distinct.  Joints  1-6 
of  the  antennse  are  yellowish,  the  club  being  dark  and  finely  pu- 
bescent. The  maxill.  palpi  have  joints  2  and  4  subcylindric  but 
the  intermediate  one  thickened  towards  the  tip. 

In  the  month  of  June,  I  have  not  unfrequently  taken  the  pupae  of 
this  species  on  the  banks  of  the  Colombo  lake  and  hatched  them 
at  home.  I  found  them  about  one  inch  under  ground  and  often  as 
far  as  12  feet  from  the  edge  of  the  water  but  still  in  muddy  places. 
The  imago  is  very  active,  perhaps  more  so  than  any  other  species 
of  the  g. 


No.  III. 

GXKSRAL   REMARKS   ON  THE  SCTDMiENI   DESCRIBED  BELOW. 

In  the  first  number  of  these  papers  I  have  described  a  winged 
species  of  CEdichirus,  a  g.  supposed  to  be  without  organs  of  flight ; 
in  the  second  number  I  have  given  publicity  to  the  more  important 
discovery  of  wings  in  the  single  g.  which  forms  the  family  of  the 
Oeoryetij  also  hitherto  supposed  to  be  apterous  ;  at  present  I  am 
about  to  announce  to  some  and  to  confirm  to  others,  the  existence 
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of  these  organs  in  the  family  of  the  Sctdm^nid^,  a  fact,  although 
incomplete,  of  more  importance  than  either  of  the  former  consider- 
ing the  extent  of  the  family  and  the  difference  of  opinion  which  ap- 
pears to  exist  on  the  subject  amongst  the  most  eminent  entomolo- 
gical authorities.  It  is  this  importance  which  induces  me  to  enter 
more  fully  on  the  subject. 

I  am  not  acquainted  with  the  famous  monograph  of  the  family  of 
the  ScTDM^NiDJE  by  Dr.  Schaum ;  however,  from  the  manner  in 
which  it  is  quoted  by  Lacordaire  in  his  g.  d.  Col. — I  should  infer 
that  these  two  celebrated  authors  agree  in  all  the  vital  points.  In 
Lacordaire's  diagnosis  of  the  family  these  insects  are  described  as 
having  (with  the  exception  of  the  American  g.  BraihinuSy  of 
which  Lacordaire  is  not  quite  sure  that  it  belongs  to  the  fa- 
mily) the  elytra  soldered  together  and  being  destitute  of  wings. 
Now,  although  it  is  scarcely  credible  that  on  a  point  so  easily 
ascertained  as  this,  any  difference  of  opinion  should  exist,  still 
Westwood  in  his  Modern  Classification  of  Insects,  in  describ- 
ing the  same  family  makes  statements  which  imply  the  contrary. 
However,  Lacordaire's  description  being  fifteen  years  earlier,  in 
fact  the  most  recent  book  on  the  subject,  is  from  this  reason  alone 
entitled  to  be  considered  before  all  others,  and  looking  upon  it  in 
this  light,  that  is  as  the  essence  of  all  former  observations,  I  shall 
for  the  present  occupy  myself  with  it  alone.  According  to  this 
description,  as  mentioned  above,  the  insects  referred  to,  have  the 
elytra  soldered  together  and  are  destitute  of  wings.  This  being  the 
case,  I  was  startled  to  find  that  out  of  the  13  species  described  be- 
low, 9  or  10  which  I  examined  in  this  respect,  had  neither  the  elytra 
soldered  nor  were  they  destitute  of  wings — on  the  contrary  the  elytra 
were  unconnected  in  the  middle  and  the  wings  were  nearly  double 
the  size  of  the  whole  insect  and  could  not  possibly  be  overlooked,  1 
would  willingly  suppose  that  the  100  species  of  this  family  con- 
tained in  European  collections,  and  principally  derived  from 
Europe  and  N.  America,  agreed  with  Lacordaire's  description  and 
that  the  Ceylon  species  formed  exceptions  to  the  general  rule,  were 
it  not  that  Westwood's  observation  alluded  to  above  corroborates 
my  own  and  renders  me  suspicious  that  some  unaccountable  mistake 
or  oversight  may  have  occurred.  That  this  mistake  cannot  consist  in 


JAM. — MAR.  1867.]  Descriptions  of  new  Ceylon  CoUoptera,  189 

a  slip  of  the  pen  or  a  misprint  in   the  g.  des  Col^opteres  quoted 
above,  is  clear  from  the  obvious  care  which  has  been  bestowed 
upon  every  part  of  that  work,  and  from  the  same  remarks  being  re- 
peated in  different  words.     To  attempt  to  discover   how  this  mis- 
take occurred,  and  upon  what  grounds  it  rests — would  under  my 
circumstances  be  useless.     However,  it  appears  certain   to  me  that 
some  more  detailed  and  positive  remarks  on  the  subject  cannot  be 
superfluous,  and  must  be  new  to  some  Entomologists.     Placing 
the  fullest  confidence,  as  every   one   naturally  would   do   in  the 
infallibility  of   the   description   of    the  Belgian    author,   it   was 
not  likely  that  I   should  have  looked  for  wings  at   all  in    the 
ScYDMiENiDA  (a  family  to  which   I  have  not  until  lately   paid 
much  attention)  had   I  not  been  struck  by  seeing  the  elytra  of 
my   S»  alatus  open,  when  handling  it   with  a  fine   paint  brush 
in  a  drop  of  water,  it  being  at  the  time  quite  out  of  the  question 
that  the  opening  could  have  been  effected  by  pressure.     On  open- 
ing  the  elytra  fully  I  had  no  difficulty  in  discovering  the  wings. 
Rendered  extremely  curious  by  this  discovery — diametrically  op- 
posed as  it  was  to  the  distinct  statement  of  so  great  an  authority, 
I  now  examined  other  species,  and  all  with  the  same  result,  most 
of  them  opening  the  elytra  without  my  assistance  in  the  same  man- 
ner as  the  S,  alaius,  and  I  have  not  the  elightest  doubt  that  when 
a  sufficient  number  of  specimens  shall  enable  me  to  examine  the 
rest  it  will  still  be  with  the  same  result.      That  these  insects  use 
their  organs  of  flight  may  be  gathered  from  the  following  fact :     At 
a  former  period  I  lived  in  a  house  situated  on  a  small  eminence 
and  overlooking  extensive  groves  of  Cocoanut  trees,  Cinnamon  gar- 
dens, Paddy  fields  and  patches  of  jungle.     Here  I  collected  large 
numbers  of  Pselafhidje,  especially  EupUotus^  in  thin,  scarcely 
visible  spider  webs  with  which  the  white  walls  of  the  house  were 
covered  in  certain  places — thus  forming  one  large  trap  for  anything 
small  flying  about.     That  these  had  been  caught  when  on  the  wing 
there  could  be  no  doubt,  but  I  was  much  surprised  to  find  with 
them  (what  is  so  common  in  more  congenial  localities,  here  also)  a 
considerable  number  of  Scydmjeni,  especially  my  S,  adtolans  and 
pubescens,  a  family  pronounced  by  the  most  recent  authority  to  be 
unable  to  fly,  in  a  position  which  they  could  not  well  have  found 
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themselves  otherw be  but  by  flying.  From  some  reason  or  otber, 
I  am  ashamed  to  say,  I  did  not  follow  up  the  matter  at  the  time, 
but  I  am  now  certain  on  the  subject.  Indeed  to  remove  all  doubt 
and  to  settle  all  disputes  I  have  just  been  so  fortunate  as  to  take 
my  <i9.  advokms  actually  on  the  wing  flying  in  my  garden  in  the 
evening  at  sunset 

Having  gone  so  far,  I  will  (in  spite  of  some  slight  misgivings  of 
being  laughed  at  for  telling  an  old  story  with  so  grave  a  face)  add 
a  few  descriptive  words  about  the  organs  in  question :  The  wings 
of  my  ScTDMJBNX  are  ample,  about  double  the  size  of  the  whole 
insect,  oblong,  having  the  margin  beautifully  ciliated  and,  with  the 
exception  of  a  few  yellowish  veins  at  the  base,  without  any  visible 
organs  of  this  kind« 

In  spite  of  the  difference  in  their  shape  etc.  I  believe  the  species 
described  below  to  be  all  genuine  Sctdmjbni  as  restricted  at  pre- 
sent. Being,  however,  unacquainted  with  the  sexual  distinctions 
of  these  insects  (which  indeed  I  believe  not  to  have  been  satbfac- 
torily  pointed  out  by  any  one,  and  to  differ  in  different  species)  I 
should  not  be  surprised  if  one  or  two  of  my  species  were  eventual- 
ly ascertained  to  have  been  separated  upon  these  grounds  alone. 
However,  having  been  very  reluctant  to  admit  new  species,  it  is 
just  as  likely  that  individuals  may  hereafter  be  found  united  in  one 
which  ought  to  be  separated  into  two  species.  But  I  trust  that  nei- 
ther contingency  may  happen.  The  species  were  all  collected  by  my- 
self in  the  immediate  neighbourhood  of  Colombo.  I  have,  however, 
no  doubt  that  they  occur  all  over  the  S.  W.  part  of  the  Island,  which 
is  of  an  uniform  physical  character,  and  they  may  perhaps  occupy  a 
still  larger  portion  of  it  None  of  them  are  very  common,  on  the  con- 
trary ,of  nearly  half  of  them  I  possess  only  one  or  two  specimens.  My 
S./emoralis  I  found  under  the  soft,rotting  bark  of  anEry  thrina  indica. 
S.  CeylanictM  and  ovatua  I  found  dead  in  spiderwebs.  S.  grammi^ 
eohj  glanduliferua  hndppri/ormis  I  have  hitherto  taken  exclusively 
in  the  sweeping  net  on  the  lawn  of  my  garden  about  sunset, 
the  other  species  I  have  met  with  indiscriminately  in  spiderwebs, 
under  rotting  vegetable  substances  and  in  the  grass. 

After  this  preamble,  which  I  trust  may  not  be  deemed  quite  su- 
perfluous, I  now  enter  upon  the  description  of  my  species,  previ- 
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oqbIj  drawing  attention  to  the  three  very  natural  and  very  distinct 
groups  which  they  form  and  the  characteristics  of  which  will  at 
once  be  perceptible  from  the  headings  given  below.     With  regard 
to  the  first  gproup  (A.  I.  spec.  30-34)  I  may  mention  that  the  elon- 
gated legs,  largely  developed  posterior  trochanters  and  often  distant 
posterior  coxee  give  the  insects  belonging  to  it  a  staggering  motion 
when  walking, which  together  with  their  oblong,8ubdepre6sed  body 
distinguishes  them  at  a  glance.     I  have  subdivided  them  from  the 
cultriform  or  grooved  mesostemal  carina.  The  second  group  (A.  II. 
spec.  35-41)  is  equally  well  characterized  as  the  former  by  the 
more  robust,  pyriform  and  subconvex  body  of  the  insects.  S.  pseU' 
phoides  in  the  former  and  S.  advoiang  in  the  present  group,  form 
connecting  links  between  the  two,  especially  S,  psehphoides  which 
in  general  appearance  rather  belongs  to  the  second,  upon  closer 
examination  however  is  easily  ascertained  to  be  an  anomalous  mem- 
ber of  the  former.     I  have  divided  the  second  group  into  two 
subdivisions  distinguished  by  the  rounded  or  narrowed  occiput  giv- 
ing preference  to  the  distinctions  to  be  drawn  from  this  part  of  the 
body  rather  than  to  those  derived  from  the  thorax,  which  from  the 
variety  of  shapes  it  assumes  would  naturally  suggest  itself  for  that 
purpose,  but  the  gradations  between  the  principal  forms  appear  to 
me  too  many,  too  fine  and  therefore  too  indistinct  to  adopt  them. 
As  to  the  third  group  (B.  spec.  42)  the  insect  which  alone  forms  it 
amongst  those  described  below,  is  so  different  from  any  of  the 
others  that  its  peculiarities  must  strike  any  one  at  first  sight. 

A.  Species  with  a  thick  neek^  abruptly  formed  and  immersed  in  the 
thorax. 

/.  Fourth  joint  of  the  fnaxill. palpi  not  acuminated;  head  subqua- 
drato — ovate;  eyes  middling  or  small^  finely  yraniUated,  little  or  not 
at  all  prominent ;  antennce  suhapproximate  at  the  base  ;  posterior 
trochanters  elonyated^  incrassated  at  the  apex  ;  thorax  obovate  ; 
body  elongate^  subdepressed, 

fa. J    Mesosternal  carina  slight^  simple, 
30.     Scydmisnus.  alatus,   N. 

S.  dilute  brunneus,  pedibus  antennisque  dilutioribus,  tarsis  pal- 
pisque  testaceis ;  pubescens ;  long.  corp.  |  lin. 


*Ti-.^»Tmg  an  1  ~  BTus  'munanaQsiL.  h-^  BcbEtoiiiJibsfty  o  pre* 
^■•r^Aexiu  aoEiir*..  i  Ixmcnudixii  unsr  ^si  L.  urtaz^  7-6  B&beqnBlibiis, 
V  nuijon.  T-I-  fsiKS  ciirtfnBX4&.  Tumro-iiiiriiCL.  21^11  otbiis,  dKTim 
iDTSLBXillliUf..  ?«    ET.    i    pirDDSC.     £«-lj    CiCTEIL  iuniisiiiibiifi.  Pilpi 

'mvir^    cn.  '"'■*"w*T  TtiTTTWi'  EiiL?i  'nzxisn.L.  MfiZidibms-  dente  faxfido 
snxxhE   'iiBK  iomisr  LirxTneria    f:'n.u,TB       TiiorLX  foru  basali- 

I  iziiHiLdf  JL  liic  Fp£=u:s  izidr^idnhif  inu.  &  nrc-  fiad  othcTB  with 
t  iLr^fr-iiiixnsf  ez.^ex3il1  lilti..      Tiii  'ig^-wy  tjE  fnnhsr  glftmgmfh- 
ed  17  'urrhi^  t  blip::  sxussirT  ix  txii  roizifteL  DTLliiK  of  tiie  bual 
gpgfi^  L'f  iii£  iiiXTX.  br  ik£Tb::r  itif  p»:srix  pLn  of  uit  BkeULthorax 
e&d  iix%  'h&lk  of  "^  Lud^THEs:  »sii!l':)}t  iasrhssEifi.    sud  tLe  bead 
r£iii£?  j£Ei  rutdrtsg  t'lll  iii£  ii^rmfr.     H:ir«T-er.  the  indiiidoals 
l^iiE  d2£rr.gxii>Led  b*^r  ^  fc3  Dihsr  respprif   €X£.cuj  like  those 
viiL  iLe  rvcr-^c^hijed  cZx:'^.  I  ££Z2iM  btlr  l^i'thig  -cpan  all  these dis- 
tificdoou  u  MZiuu  ?D«  LZjd  iiziiiizir  iiie  in&f-rif  in  iLe  same  species. 
TLe  itfcfcd  frcm  Uie  ejes  ir  iL*  T-tck  i«  cf  a  transrcrBe  scbqvad- 
rat*d    form    mcrprg  rito    ctl;    ry  ile  ancles    being    rounded 
ofli  the  azi*«eri«  pat  is  ntiTDirei-     Asi  iis  15  ihe  irpical  sralp. 
tnre  of  tLe  bctiH  in  all  iLe  f  Tt  species  of  uiis  group.     The  eyes  in 
the  present  species  are  middlisg.     The  ariennc  are  rather  approx- 
imated at  the  iase  and  inserted  in  the  centre  cf  the  front  under  a 
ridge  which  mns  across  it   from  ere  10  ere.     The  £rsi  joint  is  bia- 
nnnin&ted  at  the  apex,  the  5lh  is  longer  than  the  adjoining  ones, 
ointa  7-9  in  the  iadiiidoals  with  the  two- jo* c ted  and  7-8  in  those 
vith  the  three-joiQted  club  are  of  a  peculiar  constmction  being  nar- 
"owed  at  the  apex  and  fitting  into  each  other  like  the  tubes  of  a 
I7gl«M-     The  dab  joints  are  ovate,  flat  at  the  base,  the  last  is 
ifge  and  obtuselj  acuminated.     I  consider  the  principal  distin- 
initluBg  chancter  to  lie  in  the  remarkable  structure   of  joints  7-9 
f  dM  antennae.    The  maxilL  palpi  have  joint  2  rather  strongly 
BOWMted  at  the  apex,  joint  3  oboTate,  narrowed  at  the  base,  joint 
;  rmj  minute,  tnmeated  at  the  apex.    The  mandibles  are  fumish- 
d  wifb  a  bifid  tooth  and  are  strongly  and  abruptly  dilated  at  the 
aaa.    The  thorax  is  of  an  obovate  or  obcordato^vate  form  being 
lAtr  alronglj  rounded  off  before  the  middle  and  gradually  nar- 

M  Mlow  it;  the  usual  basal  impressions  are  wanting,  the  pos- 
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terioT  margin  has  2  slight  sinuosities,  the  posterior  angles  are  round- 
ed oflf  or  obliquely  truncated.  Scutellum  obsolete.  Elytra  fur- 
nished with  a  very  short  elevated  ridge  at  the  shoulder.  Legs  elon- 
gated ;  COX83  large,  the  2  posterior  ones  rather  distant  from  each 
other ;  2  posterior  trochanters  much  elongated,  incrassated  at  the 
tip ;  apex  of  tibiae  subcylindric,  but  not  narrowed,  and  hairy,  es- 
pecially in  the  2nd  pair ;  joints  2-3  of  the  tarsi  of  equal  size,  the 
first  longer,the  4th  a  little  8horter,the  two  anterior  tarsi  slightly  con- 
tracted, 2nd  and  3rd  pair  more  and  more  elongated.  Penultimate 
segment  of  abdomen  with  a  strong  longitudinal  groove  on  the  back. 

8 1 .    Scydmanua  femoraU's.    N. 

S.  statura  et  magnitudine  prsecedentis ;  testaceus.  Antennas  art. 
3-4  subeequalibus,  5  prsecedente  longiore,  6-8  gradatim  minoribus, 
subglobosis,  7-8  apice  fortius  oblique  truncatis,  9-11  gradatim  ma- 
joribus,  subglobosis,  clavam  formantibus.  Palpi  maxill.  art.  ulti- 
mo minimo  semigloboso.  Thorax  magnus  obovatus,  basi  rotunda- 
ttts,  4  foveolatus.  Elytra  apice  truncata,  2'8{nuata.  "Pedes /emori- 
lu8  2  postids  medio  constriciis,  tarsis  art.  1-4  gradatim  minoribus. 

Of  the  general  appearance  of  the  former  but  of  a  light  yellowish 
color  and  well  distinguished  by  the  large  thorax,  truncated  elytra 
and  abnormal  construction  of  the  2  posterior  femora.  Antennce 
with  joints  7-8  rather  strongly  obliquely  truncated  at  the  apex,  9-11 
forming  a  club,  subglobose,  flat  at  the  base,  the  last  acuminated  and 
alightly  cut  away  or  even  excavated  on  the  inside  at  the  apex.  Last 
joint  of  maxill.  palpi  semiglobose,  these  otherwise  the  same  as  in 
the  former.  Thorax  and  elytra  of  S.  alaiuSf  the  former  however, 
larger,  rounded  at  the  posterior  margin  and  with  4  basal  impressions 
the  latter  slightly  truncated  at  the  apex  and  with  a  slight  sinuosity 
in  the  truncature  on  either  side  of  the  suture.  Scutellum  very  small. 
Legs  with  the  tibise  slightly  bent  at  the  base,  the  apex  as  in  the 
former:  tarsi  with  joints  1-4  gradually  decreasing  in  size,  first  pair 
contracted  and  furnished  with  brushes  on  the  inside.  The  2  pos- 
terior legs  inserted  rather  distant  from  each  other,  the  basal  part 
of  abnormal  construction  :  the  trochanters  are  much  elongated  and 
incrassated  at  the  tip  whilst  the  femora  are  at  the  place  of  the  junc- 
ture rather  abruptly  narrowed,  bent  and  slightly  compressed,  they 
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being  at  the  same  time  thinner  than  the  adjoining  apex  of  the  tro- 
chanter the  coQBtriction  is  very  striking. 
32.     Scydmanus  Ceylanieus,    N. 

S.  alati  colore,  sed  major  et  magis  depressus  ;  long.  corp.  f  lin. 
Caput  magnum,  robustum,  thoracis  latitudine.  Antennee  basi  non 
approximatse,  art.  3-4  et  5-7  inter  se  subsqualibus,  arcumfomum* 
tibuSi  8-10  gradatimmajoribus,  subglobosis,  depressis,  apice  oblique 
truncatis,  11^  magno,  conico,  8-11  longius  pilosis,  clavam  forman- 
tibus.  Palpi  maxill.  art.  4*^  minimo,  semigloboso.  Thorax  ovatus, 
foveis  basalibus  nullis.  Elytra  apice  singulatim  rotundata.  Pedes 
validi  tarsis  art.  1-4  subaequalibus,  2  anterioribus  art  1^  subtusacu- 
mine  sat  forte  producto. 

An  anomalous  species,  especially  with  regard  to  the  antennae 
which  are  much  less  approximated  at  the  base  than  those  of  the 
rest  of  the  species  belonging  to  this  group,  and  with  regard  to  the 
2  posterior  coxsb  which  on  the  contrary  are  more  approximated  than 
in  any  of  the  species  just  referred  to.  The  insect  is  of  the  light 
brown  color  of  the  two  former  but  larger  and  more  depressed.  The 
head  is  strikingly  large  and  heavy,  of  the  width  of  the  thorax,  in 
its  hind  part,  which  is  strongly  transverse,  the  oval  form  prevails 
over  the  square.  Eyes  small.  Antennae  inserted  under  two  strong 
protuberances  rather  than  under  a  ridge,  their  club  4 -jointed, 
joints  3-7  forming  an  inwards  bent  section  of  a  circle,  joints  8-10 
strongly  compressed,  obliquely  truncated  (subperfoliated)  11  large, 
conic.  The  3rd  joint  of  the  maxill.  palpi  is  of  an  oblongo-OTate 
shape,  the  external  basal  angle  is  prolonged  into  a  small  peduncle 
inserted  in  the  apex  of  the  2nd  joint,  the  4th  joint  about  the  semi- 
globose  shape  of  which  I  am  not  quite  satisfied  appears  to  be  oblique- 
ly inserted  in  the  tip  of  the  preceding.  Thorax  oval,  of  a  similar 
shape  to  that  of  the  former,  anterior  margin  slightly  emarginated. 
ScuteUum  obsolete.  Elytra  with  the  traces  of  a  humeral  costa, 
separately  rounded  off  at  the  apex.  Legs  strong,  2  posterior  coxsb 
not  more  distant  from  each  other  than  the  4  anterior  ones  ;  tibiee 
elongated,  bent  at  the  base  and  apex,  at  the  latter  place  slightly 
narrowed,  subcylindric  and  hairy  ;  tarsi  with  joints  1-4  subequal, 
in  the  first  pair  strongly  contracted,  joint  1  of  this  pair  produced 
in  a  spine  on  the  inside. 
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fb,J    MewBUmal  carina  middling^  grooved, 
3d.     Seydmmnus  intermedius.     N, 

S.  alad  statura  sed  major  et  robustior,  colore  obscuriore  ;  loDg. 
Corp.  2  lin. 

Antennae  art  1  ^  apice  biacuminato,  2  et  5,  3  et  4,  7  et  8  inter  se 
8ub»qaalibu8, 6  quarto  paulo  minore,  obovato,  7-8  subglobosU  apice 
oblique  truncatis,  9-11  gradatim  majoribusy  obovatis,  clayam  for* 
mantibus,  U  acuminato.  Palpi  maxill.  art.  3^  obovato,  4^  mini- 
mo  semigloboso.  Tboraz  subrotundatus,  basi  4-foyeolatu8.  Elytra 
apioe  eingulatim  rotundata.  Pedes  tarsis  art.  1-4  gradatim  mino* 
ribue  vel  2-3  subaequalibus,  4  anterioribus  intus  pilosis.  Mesos- 
temum  sat  fortiter  carinatum,  carina  dorso  deplanata^  fossulaia 
•pice  acuminnta. 

This  species  stands  in  the  middle  between  S,  alaius  and  psela- 
phoidea.  To  the  former  it  is  allied  by  its  general  appearance  rather 
than  by  anything  else,  differing  from  it  very  much  in  the  structure 
of  the  antennae  and  the  mesostemal  carina.  To  the  latter  on  the 
contrary  it  is  allied  by  similarity  in  the  structure  of  the  said 
carina,  differing,  however,  from  it  in  general  appearance.  1  he 
color  is  that  of  8.  alaiui  but  a  shade  or  two  darker,  the  insect, 
being  at  the  same  time  larger  and  altogether  more  robust.  The 
eyes  are  small.  Antennal  club  3-jointed,  the  joints  forming  it 
gradually  increasing  in  size,  obovate,flat  at  the  base,  the  last  acumi. 
nated.  Scutellum  obsolete.  Elytra  with  2  slight  basal  impressions, 
the  traces  of  a  humeral  costa,  separately  rounded  off  at  the  apex. 
Legs  elongated  as  usual  ;  2  posterior  coxae  distant,  tibias  straight, 
iubcylindric  but  not  narrowed  at  the  apex,  the  4  anterior  ones  hairy ; 
tarsi  with  joints  1-4  almost  imperceptibly  decreasing  in  size  or  per- 
haps 2-3  equal,  the  anterior  ones  slightly  contracted,  these  and  the 
intermediate  ones  hairy  on  the  inside.  Mesostemal  carina  mid- 
dling, flat  on  the  back  with  a  shallow,  but  very  distinct,  longitudinal 
groove  or  excavation,  anterior  part  projecting,  acuminated. 

34.     Seydtrngnus  pselaphoides,     N. 

S.  subpyriformi— ovatus,  subconvexus,  magis  minusve  brunneus , 
pedibus  antennisque  subtestaceis,  femoribus  apice  nigrescentibus, 
tarsis  palpisque  testaceis;  flavo-pubescens  long.  corp.  1-1^  lia. 
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Antennn  art.  1^  mediocri,  apice  biacuminato,  2-4  sensim  mino- 
ribu8»  5  et  2}  6  et3,  7  et  8,  9  et  10  inter  se  subaequalibus,  9-11 
clavam  formantibuSy  6-11  basi  rotunde  truncatis,  6-8  apice  obliBque 
truncatis,  7-8  compressis,  9-1 1  obovatis.  Mandibulse  dente  bifido 
munitse,  basi  dilatatse  et  ciliatee.  Palpi  maxill.  art.  3^  inyerte 
conico,  4^  minimo  apice  truncato.  Thorax  obovatus,  latltudine 
quarta  parte  longior,  basi  4  foveolatus.  Elytra  apice  singulatim 
rotundata.  Pedes  yalidi,  tarsis  art.  1-4  gradatim  minoribus,  ante- 
rioribus  diiatatis,  his  cum  intermediis  subtus  fortius  pilosis.  Me- 
sostemum  prncedentis. 

An  anomalous  species  with  regard  to  its  general  appearance 
which  differs  considerably  from  that  of  the  rest  of  the  group,  and 
makes  it,  as  I  remarked  above,  the  connecting  link  between 
this  and  the  following  group*  This  is  the  largest  species  I  have 
hitherto  met  with.  The  system  of  coloration  is  the  usual  one : 
more  or  less  deep  brown,  legs  and  antennae  lighter,  tarsi  and  palpi 
quite  so.  Eyes  middling.  Antennae  with  a  d-jointed  club,  the 
joints  subglobose,  flat  on  the  base,  the  last  large,  conic,  joints  6-8 
are  slightly  truncated  at  the  apex,  7  and  8  being  at  the  same  time 
strongly  compressed  have  a  subperfoliated  appearance.  The  man- 
dibles are  furnished  with  a  bifid  tooth.  The  3rd  joint  of  the  maxill. 
palpi  is  of  the  shape  of  an  inverted  cone,  the  4th  minute  and  trun- 
cated at  the  apex.  The  thorax  is  of  an  obovate  form,  about  one- 
fourth  longer  than  broad,  rounded  off  before  and  gradually  nar- 
rowed below  the  middle,  subquadrate  at  the  base  impressed  with 
4  fovesB  or  pits,  the  posterior  angles  rounded  off.  Scutellum  minute. 
Elytra  with  2  short  humeral  costse,  separately  rounded  off  at  the 
apex.  Legs  stout ;  2  posterior  coxae  distant ;  tibiae  slightly  bent 
at  the  base,  subcylindric  at  the  apex,  the  4  anterior  ones  hairy ; 
tarsi  with  joints  1-4  gradually  decreasing  in  size,  the  anterior 
ones  dilated,  the  joints  transversely  triangular,  the  intermediate 
pair  hairy  on  the  inside.  Mesostemum  of  the  preceding.  Me- 
tasternum  with  a  slight  longitudinal  depression  down  the  mid- 
dle. Penultimate  abdominal  segment  grooved  on  the  back  as  in 
S.  alatus.  The  enlargement  of  the  anterior  tarsi  (as  in  other  beetles) 
indicates  undoubtedly  a  sexual  distinction,  since  it  is  not  equally 
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strong  in  all  individuals.  I  may  mention  here  that  upon  some 
of  the  individuals  I  found  ticks  (some  g.  allied  to  Ixodes  but 
not  a  Oamasus)  fastened,  one  of  them  having  made  a  wound 
such  as,  supposing  it  to  be  inflicted  at  a  corresponding  place  and 
on  a  proportionate  scale,  few  animals  of  a  higher  order,  I  think, 
would  have  survived — still  this  little  beetle  appeared  perfectly  at 
its  ease.  The  parasite  alluded  to  had  fastened  itself  right  in  the 
centre  of  the  forehead  and  the  wound  it  had  inflicted  in  this,  one 
should  imagine  most  dangerous  place,  was  a  deep  hole  or  pit  with 
a  callous  border.  The  latter  led  me  to  infer  that  the  injury  was  an 
old  one,  and  the  tick  being  at  the  time  fastened  in  it  (and  this  so 
firmly  that  I  had  some  difficulty  in  detaching  it)  I  felt  sure  it 
had  been  in  this  position  for  months.  The  injury  was  observable 
under  a  slight  magnifier  and  I  think  to  compare  it  to  one  inflicted 
by  a  rifle-ball  would  be  greatly  underrating  its  importance. 

//.  Fourth  joint  of  the  maxilL  palpi  acuminated ;  mesosternal 
carina  strongly  developed  \  eyes  large ^  prominent,  coarsely  granulate 
ed;  antenna  distant  at  the  base;  2  posterior  trochanters  simple; 
thorax  variable;  body  robust ,  pyfi/arm ;  subeonvex, 

(a)     Occiput  rounded. 

35.     Scydmanus  advolans.  N, 

8.  long.  corp.  f  liu.  Antennae  art.  3  et  4 , 5  et  6  inter  se  subae  - 
qualibus,  obovatis,  7  majore,  subgloboso,  8-10  subglobosis,  basi 
rotunde— *,  apice  oblique  truncatis,  cum  11^  conico  clavam  forman* 
tibus.  Palpi  maxill.  art  3^  elongato,  inverte  conico,  4^  mediocri. 
Mandibular  tenues,  medio  acuminate  1-dentatae,  basi  abrupte  dila- 
tatae.  Thorax  ovato-rotundatus,  apice  fortius  angustatus,  basi 
leviter  2-sinuatus,  4-foveolatus.  Elytra  apice  singulatim  rotundata. 
Tarsi  art.  2-3  subaequalibus. 

The  insect  is  of  brown  color,  the  antennae  lighter,  the  legs  still 
more  and  the  tarsi  and  palpi  quite  so,  the  femora  are  dark  towards 
the  apex,  the  head,  thorax  and  suture  are  occasionally  of  chestnut 
color ;  it  is  as  usual  pubescent.  The  sculpture  of  the  head  in  this 
and  the  following  species  is  not,  as  in  the  preceding,  based  upon 
the  oblong  square  or  the  oval,  but  rather  upon  the  form  of  a  ball 
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which  in  a  more  or  less  compressed  state  is  always  perceptible ;  in 
some  instances  it  is  narrowed  on  one  side.    In  the  present  species 
the  head  is  heayy  and  subglobose.    The  eyes  are  large,  prominent 
and  coarsely  granulated.     The  antennae  are  inserted  distant  from 
each  other  under  two  protuberances  of  the  anterior  part  of  the  fore- 
head. The  club  is  4-jointed,  the  joints  composing  it,  being  flat  at  the 
base,  and,  with  the  exception  of  the  last,  obliquely  cut  away  at  the 
apex,the  last  itself  being  conic.  Themaxill.palpihare  joint  3  rather 
elongated  and  of  the  form  of  an  inyerted  cone,  joint  4  middlbg, 
acuminated.     The  thorax  is  of  a  rounded  oval  shape  and  rather 
strongly  narrowed  towards  the  apex.    The  scutellum  is  obsolete. 
The  elytra  have  the  usual  rudimentary  costse  at  the  shoulders  and 
are  separately  rounded  ofiT  at  the  apex.     The  legs  are  middling,  2 
posterior  coXae  inserted  close  together,  trochanters  all  simple,  tibiae 
slightly  bent  at  the  base,  narrowed  and  subcylindric  at  the  tip,  the 
4  anterior  ones  hairy,  tarsi  with  joints  2-3  subequal,  the  first  a 
little  longer  and  the  4th  shorter,  the  2  anterior  ones  slightly  con- 
tracted.    I  include  in  this  species  some  individuals  which  slightly 
differ  from  the  foregoing  description,  being  more  robust,  covered 
more  densely  and  with  longer  hair,  especially  on  the  occiput  and 
thorax,  with  the  latter  rather  obconico-ovate  and  the  costs  of  the 
elytra  more  distinct,  and  moreover  occasionally  of  a  chestnut  color. 

36.     Seydmmnus  pubeseem.    N. 

S.  pracedente  gracilior;  kmg.  corp.  J  lin.  Antennae  art.  3  et  4, 
5  et  6  inter  se  subaequalibus,  subcylindricis,  7^  secundo  paulo  mi- 
nora, ,^6'^*  ci/lindrico,  8-10  subglobosis,  cum  11^  conico  clavam 
formantibus.  Palpi  maxill.  art.  3^  inverte  conico,  4^  minute. 
Mandibulae  tenucs,  medio  obtuse  obsoleteque  unidentatse,  basi  ab- 
rupte  dilatatae.  Thorax  conicus,  latitudinc  baud  longior,  baai  4- 
foveolatus.  Elytra  et  pedes  praecedentis,  tibiis  tamen  apice  leviter 
arcuatis. 

Less  robust  than  the  former  and  further  distinguished  from  it  by 
the  7th  antennal  joint  (the  one  preceding  the  dub)  which  is  of  a 
strongly  cylindric  shape,  by  the  minuteness  of  the  last  joint  of  the 
maxillary  palpi,  the  obtuse  and  nearly  obsolete  tooth  of  the  man- 
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dibles,  the  short-conical  form  of  the  thorax  and  the  tibiae  which 
are  alightlj  bent  at  the  apex. 

37.  Scydrntmus  pygmaus.  N. 
S.  statnra  et  colore  prsecedentis  sed  longius  pubescens  et  sesqui 
minor;  long.  corp.  }  lin.  Antennae  art.  3  et4,  5  et  6 inter  se  sub- 
squalibus,  7^  majore,  ovato,  8-10  subglobosis,  fortius  compres- 
su,  cum  11^  clayam  formantibus,  hoc  magno,  obconico,  apice  ob- 
tuse. Palpi  maxill.  art.  2^  tenuiore,  3^  inverte  conlco,  4^  nrinuto. 
Mandibulae  obsolete  unidentatae.  Thorax  conicus  latitudine  parum 
longior,  elytris  fortiter  applicatus,  basi  2-sinuatus  et  4-foveolatus. 
Pedes  et  elytra  prsecedentis,  his  tamen  amplioribus. 

Strongly  allied  to  the  two  preceding  species,  still  very  much  small- 
er, more  compact  and  covered  with  longer  hair — thus  of  rather  a 
different  appearance  regardless  of  its  size.  From  S.  pubescens  this 
species  would  principally  differ  in  the  shape  of  the  7th  antennal 
joint,  also  in  that  of  the  three  first  club  joints  which  are  much  more 
compressed  and  more  hairy  in  S.  pygmttus.  The  thorax  of 
the  latter  is  more  firmly  applied  to  the  base  of  the  elytra,  the  latter 
have  a  fuller,  more  robust  appearance  about  them,  the  palpi  are 
more  slender  and  the  tooth  of  the  mandibles  is  pointed.  From 
S.  advoians  it  would  principally  differ,  besides  in  the  generalities 
mentioned  above,  in  the  shape  of  the  thorax  and  in  some  of  the 
points  in  which  it  differs  from  S,  pubescens. 
(b)  Occiput  nsirrowed. 

38.     Scydmanus  glanduliferus.  N. 

8.  robustus ;  long.  corp.  f  lin.  Antennae  art.  3-7  sensim  majo- 
ribus,  8-10  globosis,  fortiter  compressis,  cum  11*^  glandulijormi 
clavam  formantibus,  longe  ciliatis.  Palpi  maxilL  art.  2^  tenuiore, 
8®  inverte  conico,  4^  mediocri.  Thorax  conicus  latitudine  basali 
haud  longior,  elytris  fortiter  applicatus,  basi  2.impressus,  in  im- 
pressionibus  2-foveolatus.     Tarsi  art.  2-3  subaequalibus. 

Of  the  sice  of  S.  advokms  and  the  plump  shape  and  color  of  S. 
pygmmus  the  latter  being  rather  lighter  than  that  of  8.  advolans  ; 
it  has  the  longer  (especially  on  the  occiput  and  thorax)  hairy  ves- 
ture of  the  former.    The  occiput  is  slightly  nanowed  behind.  The 
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antennal  club  is  composed  of  4  joints,  the  3  first  of  whicli  are 
strongly  compressed,  the  4th  being  plump  and  of  the  shape  of  an 
acorn  with  its  cup,  all  are  strongly  ciliated.  The  thorax  is  conic, 
firmly  applied  to  the  base  of  the  elytra  as  in  the  preceding  species, 
depressed  and  with  2  pits  at  the  base,  posterior  margin  with  2  si- 
nuosities. The  shoulder-ridges  of  the  elytra  are  short  but  rather 
strongly  marked.  The  tibiee  are  narrowed,  subcylindric  and  hairy 
at  the  apex.  Joints  2-3  of  the  tarsi  are  subequal,  the  anterior  pair 
more,  the  intermediate  less  contracted. 

39.     8eydm<itnu9  graminicola.  ^T. 

S.  gracilior ;  long,  corp  |  lin.  Antennae  art.  3  et  4,  6  et  7,  9  et 
10  inter  se  subsequalibus  5^  adjacentibus  paulo  longiore,  3-7  sub- 
cylindricis,  8  subgloboso,  9-10  fortiter  globosis  cum  11^  clayam 
formantibus.  Palpi  maxill.  art.  3®  inverte  conico,  4^  mediocri. 
Mandibulee  apice  arcuatae,  medio  acuminate  l-dentatee,  basin  versus 
tensim  dilatatCB.  Thorax  obconicus  basi  depressus,  2-sinuatu8  et 
2  foveolatus,  rectangulatus.  Pedes  Hhiia  elongaits  basi  apiceque 
arcuatis. 

Of  the  usual  brown  color,  legs  and  antennae  lighter,  tarsi  and 
palpi  quite  so,  femora  nigrescent  at  the  apex,  hairs  of  occiput  and 
thorax  rather  long.  The  former  slightly  narrowed  behind,  the  head 
thus  of  a  somewhat  rhomboid  form.  Antennal  club  composed  of  3 
joints,  the  2  first  of  which  are  strongly  globose,  the  last  being 
acuminated  and  slightly  cut  away  on  one  side  at  the  apex.  The 
mandibles  are  furnished  with  an  acuminated  tooth  at  the  mid- 
dle, bent  at  the  apex  and,  what  is  rather  uncommon  in  this  g., 
gradually  enlarged  towards  the  base.  The  thorax  is  obconic, 
rather  longer  than  broad.  The  elytra  are  somewhat  more  stretch- 
ed than  usual  in  this  group,  the  rudimentary  humeral  costa  are 
rather  prominent  and  they  are  separately  rounded  off  at  the  apex. 
Tibiae  more  or  less  elongated,  slightly  bent  at  the  base  and  apex, 
at  the  latter  place  subcylindric  and  hairy.  Tarsi  with  joints  2-3 
subequal,  first  pair  slightly  contracted.  A  sexual  distinction  ap- 
pears to  be  expressed  in  the  length  of  the  tibiae  which  are  less 
elongated  in  certain  individuals  which  are  at  the  same  time  less 
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robust  than  the  others.     The  insect  is  easily  distinguished  by  its 
general  appearance. 

40.  Scydm€Bnu$  pyriformis.     N. 

S.  supracastaneuSySubtusbrunneo-testaceus,  pedibus  antennisque 
dilutioribus,  tarsis  palpisque  flaYo-testaceis,  antennarum  clava  ni- 
gricante  ;  long.  corp.  \  lin. 

Antennse  art.  3-8  fere  subsequalibus  excepto  5^  parum  longiore, 
8^  subgloboso,  minore,  9-10  subglobosis  majoribus,  cum  11^  acu- 
minato  clavam  formantibus.  Palpi,  maxill.  art.  3^  inverte  conico, 
4^  minuto.  Thorax  obovatus,  basi  2-foveolatus.  Pedes  coxis  2 
posticis  distantioribus ;  tibiis  2  anterioribus  basi  apiceque  leviter 
arcuatis,  reliquis  subsimplicibus  ;  tarsis  art.  2-3  subsequalibus. 

A  pretty  little  species,  at  once  distinguished  by  its  color  which 
is  chestnut,  darker  at  the  base  and  suture  of  the  elytra,  and  light, 
more  or  less  brownish  or  yellowish,  below,  the  antennae  being  of 
the  latter  color  with  a  nigrescent  club.  The  occiput  is  slightly 
narrowed,  the  head  altogether  plump,  heayy  and  transverse.  The 
antennal  club  is  composed  of  3  subglobose  joints  the  last  of  which 
is  acuminated  and  slightly  cut  away  on  one  side  as  in  some  of  the 
preceding  species.  The  thorax  is  obovate,  broadest  below  the 
middle  and  gradually  narrowed  towards  the  apex.  The  elytra 
have  the  usual  two  shoulder-ridges  and  are  rather  strongly  dehiscent 
at  the  apex.  The  posterior  coxae  are  rather  distant  at  the  base ; 
the  tibiae  are  slightly  angustated  and  subcylindric  at  the  apex,  the 
4  anterior  ones  hairy,  the  first  pair  moreover  slightly  bent  at  the 
base  and  apex,  but  the  rest  nearly  straight. 

41.  ScydrwBnus  angusiiceps.   N, 

8.  castaneus,  antennis  pedibusque  dilutioribus,  tarsis  palpisque 
testaceis ;  long.  corp.  1  lin. 

Caput  magnum  subtrigonum,  occipiie /oriiter  angwtato^  hoc  cum 
thorace  longe  pilosis.  Antennae  art.  3  et  4,  5  et  6  inter  se  subss* 
qualibus,  7-11  gradatim  majoribus,  vel  9-10  subaequalibus,  sub- 
globosis, 8-10  leviter  depressis,  cum  11  ^  clavam  formantibus.  Palpi 
maxill.  art.  2^  tenuiore,  3^  inverte  conico,  4^  mediocri,  conico- 
acuminato.  Thorax  obconicus  basi  subquadratus,  2-sinuatus  et  4* 
foveolatus.  Elytra  costis  2  fortioribus  abbreviatis.  Tibiae  subrectae. 
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A  handsome  species  of  more  or  less  deep  chestnut  color  with 
lighter  legs  and  antennae.  The  head  is  large,  heavy  and  from  the 
ejes  to  the  neck  strongly  triangular,  the  occiput  and  thorax  are 
Covered  with  long  hair,  which  adds  much  to  the  peculiar  appear- 
ance of  the  insect.  The  antennae  are  thick  and  robust,  the  club 
4-jointed.  The  thorax  is  subquadrate  at  the  base  up  to  the  mid- 
dle and  conic  towards  the  apex.  The  punctures  or  pits  at  the 
base  are  four  in  number.  The  scutellum  is  small.  The  humeral 
costae  are  stronger  developed  than  in  any  of  the  other  species  and 
traceable  to  the  middle  of  the  elytra.  The  tibiae  are  nearly  straight, 
subcylindric  at  the  apex,  the  4  anterior  ones  hairy.  The  tarsi  have 
joints  2-4  nearly  subequal. 

B.    Species  without  a  neck. 
42.     Scydmanus  ovatus  N, 

S.  ovatus^  convexus,  brunneus  ;  long.  corp.  }  lin. 

Caput  subquadrato-ovatum.  Antennae  art.  3-11  sensim  incrss- 
satis,  9-11  subglobosis,  depressis,  cum  11^  magno,  conico  clavam 
formantibus.  Palpi  maxill.  art.  4^  minuto  acuminato.  Thorax 
amplui  semtarbiculariii  margine  posteriore  medio  producto,  basi  2 
foveolatus.     Tarsis  art  1-4  subaequalibus. 

The  color  of  this  insect  is  as  usual  shaded  off  from  brown  to 
light  yellow ;  however,  in  other  respects  it  differs  materially  from 
all  the  preceding  species.  The  body  is  regularly  oval,  thorax  and 
elytra  convex,  pubescent.  The  head  is  subquadrato-ovate ;  the 
eyes  rather  small,  but  prominent ;  the  neck  is  altogether  wanting. 
The  antennaB  are  at  the  base  as  distant  from  each  other  as  tbej 
can  be  being  inserted  below  the  eyes  ;  the  club  is  3-jointed  ;  the 
joints  increase  gradually  in  size  from  the  3rd  to  the  11th.  The 
maxill.  palpi  have  the  2nd  joint  slender,  the  3rd  rather  pearshsp- 
ed,  the  4th  minute  and  acuminated.  The  thorax  is  very  ample, 
semiorbicular,  of  the  shape  and  nearly  the  sise  of  the  apical  half 
of  the  elytra,  the  basal  angles  are  acuminated  and  slightly  envdop 
the  shoulders,  the  posterior  margin  is  prolonged  in  the  middle, 
towards  the  scutellum  the  foveas  or  basal  impressions  are  2  and 
rather  distant  from  each  other.  Scutellum  obsolete.  Sytra  witti 
2  depressions  at  the  base.  Tibiae  straight ;  tarsi  with  jointo  1-4 
subequal  or  very  nearly  so.     Mesostemal  carina  middling. 
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V.    Memo,  on  the  subject  of  Main  Gauges  for  the  Provinces 

of  Madras.  By  W.  H.  Bayley,  Madras  Civil  Service. 

The  Rain  Gauge  now  in  use  is  a  Funnel  of  Copper,  12  inches 
in  diameter,  and  is  inserted  in  a  chatty  or  any  kind  of  vessel. 
When  rain  has  fallen  the  water  is  emptied  out  into  a  copper 
cylinder,  8  inches  deep,  and  3  inches  diameter. 

Ab  the  diameter  of  the  Funnel  is  4  times  that  of  the  cylinder,  the 
area  of  the  former  is  16  times  that  of  the  cylinder,  so  that  when 
the  rain  water  is  poured  into  the  cylinder,  every  inch  deep  shows 
j^  of  an  inch  of  rain  fallen,  and  a  cylinder yii//,  or  a  **  measure'' 
denotes  j\  or  ^  an  inch  of  rain. 

A  dipping  stick  divided  to  inches  and  tenths  is  used  to  measure 
portions  of  the  cylinder.  One  inch  in  the  cylinder  as  before  stated 
denotes  yi^,  or  '0625  of  an  inch  of  rain  and  |V  of  an  inch  deep  in 
the  cylinder  denotes  t^tt  or  -00625  of  an  inch. 

The  Talook  Officers  are  directed  to  enter  in  their  Books,  Mea- 
sures, Inches  and  Tenths.  And  these  are  to  be  reduced  in  the  Board's 
Office  to  inches  and  decimals  of  rain^  by  using  the  following 
Multipliers. 

Suppose  the  Return  is. 

Measures.  Inches.  Tenths. 

13  7  8 

13  X  -5  =     65 Inches  of  rain. 

7  X   -0625  =     0-4375 do. 

8  X  -00625  =     0*0520 do. 


6*9875    Inches  of  rain  fallen. 

The  objections  to  this  plan  are  two ; 

First,  the  apparatus  is  made  much  larger  than  is  required, 
one-tenth  of  an  inch  in  the  cylinder  denotes  yj^^  of  an  inch  fall 
of  rain,  whereas  j\^  of  an  inch  is  the  utmost  we  can  want  from 
such  country  Registers  as  these.    In  the  next  placci  if  there  is  at 
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all,  a  heavy  fall  of  rain,  the  receiving  vessel  must  be  a  large  one, 
if  the  Funnel  diameter  is  12  inches.  No  ordinary  bottle  (which  is 
the  cleanest  and  best  receptacle)  will  do,  and  the  consequence  is  a 
chatty  is  used,  which  is  porous,  easily  broken  and  awkward  to  pour 
from  into  a  narrow  cylinder. 

The  second  objection  is,  that  the  Register  is  not  intelligible 
generally  to  those  who  keep  it,  and  the  orders  of  the  Board  that 
the  Registers  are  to  be  sent  to  them  to  reduce  "  Measures,"  '*  Inches*' 
and  '*  Tenths,"  give  the  idea,  that  the  inches  and  tenths,  are  inches 
and  tenths /a//  of  rain  which  is  not  the  case.  It  will  also  be  seen 
that  the  reductions  are  tedious  when  they  come  to  extend  over  se- 
veral Reports.  Every  **  measure"  has  to  be  multiplied  by  6,  every 
inch  by  -0625,  and  every  *'  tenth"  by  "  '00625. 

Now  I  venture  to  suggest  a  form  of  Rain  Gauge  which  will  re- 
gister accurately  to  100th  of  an  inch  fall  of  rain,  and  which  will  be 
free  from  every  objection  urged  against  the  present  one.    The  Fun* 
nelis4'97  inches  in  diameter,  and  its  area  is   therefore,   17*33 
sguare  inches,  therefore  a  fall  of  rain  of  one  inch,  is  17-33  cubic 
inches  in  the  reservoir,  which  is  simply  a  common  quart  bottle. 
The  rain  water  b  poured  out  of  the  bottle  into  a  little  tin  vessel 
holding  one  fluid  ounce,  and  each  of  these  full  denotes  that  tV  o^ 
an  inch  of  rain  has  fallen.    A  stick  notched  to  a  10th  of  the  depth 
of  the  little  cylinder,  will  show  how  many  tenths  of  water  there  are 
in  the  said  cylinder,  and  each  of  these  is  equivalent  to  tH  of  an 
inch  of  rain,  though  for  country  work,  a  10th  of  an  inch  (each  cylin- 
der full  being  -j-V  of  an  inch)  may  be  sufficient. 

The  diameter  of  the  Funnel,  is  theoretically,  4697  inches  ;  but 
in  practice,  465  is  found  sufficient.     This  is  a  litUe  smaller  than 
the  theoretical  diameter,  because  it  is  impossible  to  expect  Native 
workmen  to  bend  the  mouth  of  a  tin  funnel,  to  a  true  cylinder. 
The  tin  funnel  is  much  cheaper  than  a  copper  one. 

A  wooden  Gauge  might  be  sent  from  Madras  to  each  Cutcherry, 
to  which  the  funnel  might  be  fitted. 

The  quart  botde  is  more  convenient  than  a  chatty  or  earthern 
ware  pot,  and  is  quite  large  enough  to  suit  any  fall  of  rain  in  the 
Carnatic.    It  wiU  run  oyer  if  the  faU  is  above  3 J  inches,  but  this 
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ia  a  fall  tbat  hardly  ever  occurs  eyen  in  a  heavy  monsoon  in  24 
houT«,  and  the  Rain  Gauge  is,  of  course,  measured  every  12  hours. 
The  bottle  is  cleaner,  more  easily  poured  from  than  the  vessels 
now  in  use,  and  always  obtainable. 

The  small  measuring  cylinder  was  fixed  at  one  fluid  ounce,  in 
order  that  it  might  be  easily  tested  at  any  Hospital  or  Dispensary. 
A  diameter  of  1  inch,  and  depth  of  2*2  inches  is  very  suitable.  It 
is  very  easy  to  discern  its  contents  to  tenths^  and  each  tenth  de- 
notes the  y^7  of  an  inch  of  rain. 

Three  or  four  of  these  Gauges  were  tried  last  Monsoon  at  the 
Madras  Observatory,  and  gave  results  exceedingly  near  the  standard 
Pluviometer. 

I  first  saw  a  Rain  Guage  of  this  kind  at  the  house  of  a  Native 
Gentleman  of  scientific  acquirements  at  Vizagapatam,  but  it  was 
not  quite  correct  as  to  dimensions. 

Its  cheapness,  simplicity,  and  accuracy,  should,  I  think  recorn^ 
mend  it  for  general  use. 

FRepert  upon  Mr.  Batlit*s  proposed  new  Bain  Gauge,  by  Colonel  Smxtk 
Mmt  Master,  Madraa  Engineers  j 

The  memorandum  omits  to  mention  one  circumstance  which  is 
necessary  to  a  clear  comprehension  of  Mr.  BatIiEt's  proposal,  and 
that  is,  that  the  Imperial  flaid  ounce  consists  of  1*733,  or  more  ex- 
actly 1*7329625  cubic  inches,  consequently  the  fluid  ounce  measure 
necessarily  represents  the  tenth  part  of  the  bulk  of  rain  falling  at 
the  rate  of  one  inch,  in  any  given  period,  on  an  area  of  17*33 
square  inches. 

With  this  explanation  I  trust  it  will  be  evident  that  Mr.  Batlet's 
proposed  arrangement  is  as  correct  as  it  is  scientific,  and  that  its 
precise  accuracy  merely  depends  upon  the  truth  of  the  workman- 
ship and  the  care  of  the  observer ;  which  with  moderate  pains  are 
not  likely  to  cause  error  to  a  degree  likely  to  interfere  with  objects 
aimed  at  by  the  use  of  these  instruments. 

In  order  to  any  practical  trial,  it  would  be  necessary  that  five  or 
six  carefully  made  Gauges  of  the  new  pattern  should  be  exposed 
during  rainy  weather,  in  company  with  a  correct  standard,  and  a 
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comparison  of  their  respective  indications  made.  This  could  most 
conveniently  be  done  at  the  Honorable  Company's  Observatory, 
there  being  no  such  thing  as  a  standard  Rain  Gauge  in  the  Mint. 

[Agreeably  to  Colonel  Smith's  recommendation,  6  Rain  Gauffes  answering  to 
Mr.  Baylby'8  desciiption  were  ordered  to  be  made  up  and  tested  at  the  Honora- 
ble Company's  Obserratory.  The  following  is  an  extract  of  a  letter  from  Major 
WoBSTEB,  the  Honorable  Company's  Astronomer  with  reference  thereto.] 

Several  of  these  Gauges,  &cc.  have  already  been  tried  with  the 
standard  Gauge  of  this  Observatory,  and  as  there  can  be  no  doubt 
whatever  of  the  accuracy  of  the  result  if  the  rim  is  truly  formed  to 
the  given  diameter,  it  would  appear  to  be  an  unnecessary  loss  of 
time  in  detaining  the  Gauges  here  when  they  could  be  more  usefully 
employed  in  the  interior. 

Tin  plate  however  can  scarcely  be  formed  on  a  mould  to  a  truly 
cylindrical  shape,  and  it  would  be  far  better  to  form  the  rims  of 
brass  and  turned  to  the  given  dimensions,  the  tin  funnels  being 
subsequently  soldered  on  to  complete  the  Gauges.  The  expense 
of  these  rings  would  be  but  trifling. 

^tto.  V'^'JmI  ^^^  8^^  *^^  Gauges  (with  their  measures)  have 
vl\  I  4  688  ^een  prepared,  the  diameters  of  which  are  noted  in 
^it     tZ    the  margin. 

No.  6       4  691 


[In  order  to  judge  of  the  advisability  of  substitnting  the  improved  Gauge  f(»r 
the  less  convenient  pattern  in  use,  letters  on  the  subject  were  addressed  to  the  diffeiw 
ent  Collectors  inviting  their  opinions  thereupon.  Colonel  Faber,  the  Chief  Sngi- 
&eer,  upon  the  receipt  of  their  replies,  submitted  to  Government  a  concise  narra- 
tive oi  the  whole  project,  of  which  the  following  is  an  extract.] 

The  Collector  of  Malabar  states  that  the  jars  used  for  receiving 
the  rain  water  are  glazed  so  that  they  are  not  open  to  the  objection 
of  being  porous  but  that  he  wishes  to  have  one  of  the  new  pattern 
for  trial. 

The  Collector  of  Canara  states  that  the  new  pattern  will  not 
answer  on  the  Western  Coast  as  9  inches  of  rain  have  fallen  in  24 
hours  at  Mangalore. 

The  Collector  of  Nellore  has  written  two  letters  on  the  subject ; 
in  the  first  dated  29th  April  1856  he  states  that  the  Talook  Officers 
are  quite  familiar  with  the  pattern  now  in  use,  that  the  method  of 
taking  and  registering  the  measurements  causes  no  confusion  of 
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thought  and  that  the  new  gauge  will  not  answer  throughout  every 
monsoon,  as  8*25  inches  fell  on  the  9th  October  1852,  and  10*7 
inches  on  the  8th  October  1855.  He  thinks  however  that  a  few 
gauges  of  the  new  pattern  would  be  useful  and  asks  for  4. 

In  his  second  letter  No.  202  dated  8th  July,  he  suggests  that 
Mr.  Batley's  improvement  of  dividing  his  measuring  rod  into 
lOths  should  be  introduced  with  the  present  gauges  and  points  out 
the  method  of  using  it. 

The  total  number  of  the  new  gauges  asked  for  was  129,  but  as 

■^ some  of  the  Collectors  who  approved  of 

\  /  the  new  gauge  did  not  mention  the  num- 

I    \    /  bers  they  required,  I  have  the   honor  to 

^  I?  recommend    the    manufacture    of    180 

]m  gauges  of  the  new  pattern,  substituting 

■  however  a  tin  vessel  to  receive  the  rain 

j^^^  fall  instead  of  the  quart  bottle ;  or  else 

^j^^H^  placing  the  bottle  in  a  tin  cylinder  so  that 

^*/  ^^^1  ^^\      ^^  ^^^y  heavy  rain  fall,  so  as  to  more  than 

I ^^^H J      fill  the  bottle,  the  surplus  water  might 

H^B^H^H^^H      overflow  into  the  tin  vessel  as  exhibited 
^^H^^^B^^H      in  the  annexed  drawing.  This  would  an- 
swer very  well,  as  the  external  diameter 
of  a  quart  bottle  is  less  than  that  of  the  gauge  ;  the  former  being 
about  31  and  the  latter  4*697  inches. 

The  total  cost  including  that  for  the  tin  vessels  in  which  the 
bottles  are  to  be  placed  would  amount  to  Rupees  360  for  180 
gauges. 

It  is  far  from  being  an  uncommon  occurrence  to  receive  mis- 
taken values  of  rain  falls  from  Collectors  using  the  pattern  now  in 
use,  and  I  have  frequently  to  send  back  the  returns  for  correction 
month  after  month.  The  new  stick  suggested  by  Mr.  Elton  allud- 
ed to  in  his  letter  of  the  8th  July,  and  which  I  beg  leave  to  forward 
for  inspection  is  however  a  decided  improvement,  and  to  any  one 
giving  himself  the  trouble  to  think  on  the  subject  at  all,  it  is  diffi- 
cult to  believe  that  wrong  values  can  be  assigned  to  the  measure- 
ments shown  by  the  decimal  scale.    But  it  must  be  admitted  that 
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Mr.  Baylet's  pattern  is  much  to  be  preferred,  and  the  suggestion 
contained  in  para.  10,  which  I  owe  to  my  Assistant  Lieutenant 
O'Connell  meets  the  solitary  objection  that  has  been,  or  probably 
can  be,  urged  against  the  new  apparatus,  namely  its  insufficiency 
during  the  very  heavy  downpours  frequent  on  the  Western  Coast, 
and  of  occasional  occurrence  throughout  the  whole  Presidency. 

[The  GoTernment  approved  of  the  new  Rain  Oaugee  and  aanctioned  the  rninii- 
f«cture  of  180,  with  the  improTement  suggested  in  the  Chief  Kngineer*s  letter] 


SELECTIONS. 

On  the  inioductton  of  the  Cinchona  or  Bark-tree. 

The  attention  which  has  lately  been  paid  to  the  experiment  of 
introducing  the  Cinchona  or  Bark-tree  into  India  has  induced  us  to 
re-produce  an  interesting  article  on  the  successful  accomplishnient 
of  a  similar  attempt  in  Java  which  we  have  prefaced  by  a  general 
review  of  the  history  of  this  valuable  drug. 

Dr.  Forbes  Royle,  so  long  ago  as  1840  had  pointed  out*  that  the 
bark  yielding  trees  might  be  successfully  cultivated  in  India  and 
indicated  the  Neilgherry  Mountains  as  being  peculiarly  suited  for 
a  trial. 

In  1850  Dr.  Grant,  Apothecary  to  the  £.  I.  Company,  again  drew 
attention  to  the  subject,  and  in  1852  the  Agri  Horticultural  Sod* 
ety  of  Bengal  transmitted  a  paper  by  Dr.  Falconer,  Superin* 
tendent  of  the  Botanical  Garden  at  Calcutta  in  which  he  also  urged 
a  trial  of  the  experiment.  The  proposal  was  favorably  received  by 
the  Governor  General  and  recommended  to  the  notice  of  the  Court 
of  Directors,  by  whose  orders  a  case  of  plants  of  Cinchona  calitaya 
was  transmitted  to  Calcutta  under  the  charge  of  Mr.  Fortune. 

Of  the  six  plants  so  despatched,  five  reached  the  Botanical 
gardens  alive.    They  were  kept  for  some  months  but  did  not  ap- 

*  Prod.  ReioiircM  of  India,  pp.  248,  425. 
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pear  to  thrive,  and  the  cuttings  taken  from  them  all  died.  On  the 
approach  of  the  cold  weather  they  were  sent  to  Darjeeling,  hut 
three  only  reached  the  station  alive  and  these  survived  hut  a  short 
time,  having  heen  killed  hy  the  cold  of  the  winter. 

This  can  hardly  he  deemed  a  fair  trial.  The  plants  were  too 
few  in  numher.  They  were  detained  many  months  in  the  uncon- 
genial climate  of  Lower  Bengal.  They  were  weakened  hy  cuttings 
and  change  of  place  and  then  suddenly  transported  at  the  approach 
of  winter  to  an  elevation  6,000  or  7,000  ahove  the  plain  in  which 
they  had  passed  the  hot  season  and  the  rains.  Accordingly 
the  Medical  Board  of  Bengal  again  addressed  the  Government  of 
Indiaf  urging  the  prosecution  of  the  experiment  upon  a  more  ex- 
tended scale  and  recommending  that  it  should  he  undertaken  in  si- 
tuations hetter  adapted  to  the  natural  hahits  of  the  tree,  such  as 
the  Keilgherries  and  the  hilly  regions  of  Sylhet,  Chittagong  and 
the  Tenasserim  Provinces. 

Of  the  result  of  this  application  we  are  not  informed. 

Ahout  the  same  period,  the  suhject  of  the  Cinchonas  attracted 
the  attention  of  the  French  Qovernment.  In  1843  M.  de  Castel- 
nau  having  heen  appointed  to  conduct  an  expedition  for  scientific 
porpotes  into  Central  South  America,  M.  Weddell  was  associ- 
ated with  him  at  the  instance  of  the  Musee  D'Histoire  Natnrelle 
for  the  protectttion  of  reteaiches  in  Natural  History.  His  atten- 
tion was  directed  to  the  inyettigatton  of  several  interesting  suhjects 
of  botanical  inquiry  among  which  the  history  of  the  Cinchona  oc- 
cupied a  prominent  place.  After  working  in  concert  with  M. 
de  Castelnau  for  two  years,  he  separated  from  him  and  pursued  an 
independent  course  of  inquiry  until  1848.  It  was  during  this  pe- 
riod in  1845-47  that  he  obtained  the  valuable  information  regard- 
ing the  QuvM  yielding  trees  which  he  has  given  to  the  world  in  his 
Histdre  Nalurelledes  Quinquinas  which  forms  the  standard  as  well 
as  the  most  recent  work  on  the  subject. 

In  the  introductory  chapter  Mr.  Weddell  gives  a  sketch  of  the 
history  of  the  drug  previous  to  the  period  of  his  own  discoveries. 

t  Indian  Annali  of  Medical  Science,  III.  250. 
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The  Quina  Bark  was  first  brought  to  Europe  in  1640  by  Juan  de 
Vega,  physician  of  the  Conde  de  Chinchon  to  whom  it  had  been 
sent  in  1688  by  an  officer  in  the  interior  of  the  province,  the  Corre* 
gidor  Don  Francesco  Lopez  Canizares,  but  for  a  long  time  the 
tree  which  produced  the  drug  remained  unknown.  In  1735  the 
Academy  of  Sciences  having  obtained  the  appointment  of  the  com« 
mission  to  measure  an  arc  of  the  meridian  at  the  equator  under 
the  direction  of  M.  de  la  Condamine,  Joseph  Jussieu  was  attached 
to  it  as  Naturalist.  He  visited  the  forests  of  Loxa  and  Upper 
Peru  from  which  the  largest  quantity  of  the  febrifuge  bark  was  ex- 
ported  and  first  ascertained  that  it  was  produced  by  the  tree  which 
has  since  been  named  Cinchona  Condaminea  by  Humboldt.  But  un- 
fortunately the  results  of  his  researches  were  never  published.  He 
did  not  return  home  till  1771  and  then  in  a  state  of  mental  inca- 
pacity which  totally  unfitted  him  for  literary  labor.  La  Conda- 
mine  however  gave  a  general  account  of  their  discoveries  in  1 738. 

For  a  long  time  the  market  continued  to  be  supplied  from  this 
single  source,  but  so  great  was  the  destruction  of  trees,  25,000 
having,  according  to  Humboldt,  (1779,)  been  destroyed  in  one  year, 
that  the  C.  Condaminea  became  extremely  scarce  and  the  dealers 
having  taken  to  adulterating  the  article  with  other  barks,  it  fell  into 
dbrepute.  The  trade  gradually  diminished  and  Loxa  itself  sank 
into  decay. 

A  new  source  of  supply  was  opened  by  the  discovery  of  several 
kinds  of  Cinchona  in  the  forests  of  New  Granada  and  a  trade  in 
barks  sprung  up  at  Carthagena  after  the  middle  of  the  last  century. 

The  Marquis  de  la  Vega  appointed  Viceroy  of  New  Granada  in 
1760  was  accompanied  by  Don  Jose  Celestin  Mutis  who  ear- 
nestly applied  himself  to  develop  the  resources  of  the  province. 
He  made  known  the  existence  of  bark  yielding  trees  in  the  vicinity 
of  Santa  Fe  de  Bogata  and  was  appointed  to  the  charge  of  the 
forests  in  which  office  he  was  found  by  Humboldt  when  he  visited 
that  part  of  S.  America. 

A  few  years  later  the  Spanish  Government  having  organized  an 
expedition  to  explore  the  productions  of  their  American  possessions 
Messrs.  Ruiz  and  Pavon  were  appointed  to  accompany  it  in  the 
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capacity  of  Botaniata  together  with  M.  Dombey,  an  able  French 
phyaician.  After  continuing  their  labors  for  1 1  years  they  publish- 
ad  the  results  in  the  Flora  Peruviana  and  in  the  Quinologia  which 
appeared  subsequently  from  the  pen  of  Don  Hippolito  Ruiz. 
Their  researches  tended  greatly  to  enlarge  the  existing  knowledge 
of  the  subject.  They  established  several  additional  species  of  the 
genua  Cinchona  and  opened  a  new  source  of  supply  from  the  forests 
of  lower  Peru  and  Chili. 

Much  however  still  remained  to  be  discovered  and  although  addi- 
tioDs  to  the  stock  of  information  left  by  them  were  contributed  by 
Humboldt  and  Bonpland,  Lambert,  Poppig,  and  others,  it  remain- 
ed for  M.  Weddell  to  bring  the  subject  in  a  comprehensive  form 
before  the  public. 

His  first  journey  in  search  of  the  Cinchona  trees  commenced  in 
August  1845.  Proceeding  through  the  Chequito  country  in  the 
province  of  Bolivia  he  directed  his  course  southwards  towards  the 
Rio  Grande,  crossed  the  Cordilleras  to  Tarija  which  he  reached  in 
January  1846  and  determined  the  most  southern  limit  to  which  the 
genus  reaches,  near  the  19^  of  S.  Lat.  where  it  is  represented  by 
the  C.  australU.  He  then  after  the  rains  crossed  the  Andes  to  La 
Paz,  the  emporium  of  the  bark  trade  of  Upper  Peru  and  in  the 
course  of  his  journey,  identified  for  the  first  time  the  tree  pro- 
ducing the  Calisaya  bark  which  he  named  C,  calisaya.  In  the  lat- 
ter part  of  1847  he  explored  the  eastern  slopes  of  the  Andes  and 
came  upon  some  of  the  richest  forests  of  Cinchona  he  had  yet  met 
with  particularly  those  on  the  Rio  Ayopaya  and  in  the  province  of 
Tungaa. 

It  waa^here  that  he  obtained  the  most  precise  information  of  the 
mode  of  discovering,  felling,  barking,  transporting  and  selling  the 
guina  barks,  his  account  of  which  is  well  worth  quoting. 

"  The  name  of  catcariUeroSf*  says  M.  Weddell,  "  is  given  to  the 
men  who  cut  the  cinchonas  in  the  woods  ;  an  appellation  equally  ap- 
plying to  those  who  are  specially  engaged  in  this  commerce.  The 
former,  and  of  these  alone  I  will  speak  here,  are  in  general  men 
who  have  been  brought  up  to  this  laborious  occupation  from  their 
infancy,  and  are  accustomed  by  a  kind  of  instinct  to  guide  them- 
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selves  in  the  midst  of  the  forest.  Without  any  compass  but  that  in- 
telligence peculiar  to  man  in  a  state  of  nature,  they  guide  them- 
selves as  unerringly  in  these  labyrinths  as  if  they  were  surrounded 
by  an  open  horizon.  But  how  often  does  it  happen  that  those  less 
experienced  in  this  art  lose  themselves  and  are  never  more  heard 
of! 

**  The  only  period  which  is  not  suited  for  the  collection  of  cincho- 
na bark  is  the  rainy  season,  which  in  duration  corresponds  in  some 
respects  with  cur  winter.  If  some  persons  contend  that  the  pe- 
riod of  the  ascension  of  the  sap  is  the  best  for  stripping  the  trees, 
their  precepts  are  certainly  not  practically  adopted,  for  even  during 
the  rainy  season  the  collection  of  the  bark  is  only  suspended  on 
account  of  physical  obstacles  to  its  continuance. 

**  The  cutters  are  not  generally  engaged  on  their  own  account,  but 
are  mostly  in  the  service  of  some  merchant  or  small  company.  A 
confidential  person  is  sent  with  them  into  the  forests  who  is  called 
the  major  domo.  It  is  his  duty  to  receive  and  examine  the  barks 
which  are  brought  to  him  by  the  different  parties  in  the  forest,  and 
to  superintend  the  distribution  of  the  provisions. 

**  The  first  thing  done  by  those  who  engage  in  this  kind  of  specula- 
tion in  a  region  previously  unexplored  is  to  have  it  examined  by  ex- 
perienced cascarilleroSf  who  are  called  diesiros  or  practicos.  The 
duty  of  these  is  to  penetrate  the  forests  in  different  directions,  and  to 
ascertain  to  what  points  they  may  be  profitably  explored.  They  are 
expected  to  state  whether  there  are  any  cinchonas,  and  in  what 
quantity ;  also  to  point  out  the  direction  in  which  the  trees  are  to 
be  found,  and  to  report  on  the  quality  of  specimens  of  the  bark  ob- 
tained. 

"  Thb  preliminary  investigation  is  very  important,  and  requires 
the  possession  of  much  sagacity,  patience,  and  experience,  in  those 
who  are  engaged  in  it.  It  is  upon  their  report  that  the  chances  of 
success  are  calculated.  If  it  be  favourable,  a  road  is  immediately 
commenced  up  to  the  point  which  is  to  form  the  centre  of  the  ope- 
rations ;  and  from  this  time  all  those  parts  of  the  forest  adjacent 
to  the  road  become  provisionally  the  property  of  those  who  have 
formed  it,  and  no  other  casearilleros  can  work  there. 
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**  On  the  arrival  of  tnqfor  domo  with  his  cutters  in  the  neighbour- 
hood of  the  part  to  be  explored,  he  chooses  a  favourable  site  for 
his  encampment,  as  near  as  possible  to  a  spring  or  river.  He  con- 
structs a  hut  or  slight  house  to  shelter  the  provisions  and  the  pro- 
duce of  the  cuttings  ;  and  if  he  anticipates  having  to  remain  for 
tome  time  in  the  same  locality,  he  commences  the  cultivation  of 
maize  and  a  few  vegetables.  Experience,  indeed,  has  shown  that 
an  abundant  supply  of  provisions  is  one  of  the  most  important  con- 
ditions of  success  in  this  class  of  undertaking.  The  cascarilleros^ 
during  this  time,  are  distributed  through  the  forest,  one  by  one,  or 
in  small  parties,  each  carrying  under  a  small  cloak,  and  suspended 
at  his  back,  provisions  for  several  days,  and  the  coverings  which 
constitute  his  bed.  In  this  way  these  poor  beings  have  occasion  to 
put  in  practice  all  their  courage  and  patience  in  order  that  their 
work  may  prove  fruitful.  Obliged  to  have  the  hatchet  or  knife 
continually  in  his  hand,  to  disembarrass  himself  of  the  numerous 
obstacles  which  arrest  his  progress,  the  cascarilUro  is  exposed,  from 
the  nature  of  the  circumstances  by  which  he  is  surrounded,  to  an 
infinity  of  accidents  which  too  often  endanger  his  life. 

**  The  cinchonas  rarely  constitute  an  entire  forest,  but  form  groups 
more  or  less  compact,  distributed  in  different  parts  of  it.  The 
Peruvians  give  these  the  name  of  manchas.  In  some  cases,  and 
most  frequently,  they  grow  separately.  However  this  may  be,  it  is 
in  discovering  them  that  the  skill  of  the  cascariUero  is  principally 
exerted.  If  the  position  be  favourable,  the  tops  of  the  trees  first 
attract  his  notice  ;  a  slight  movement  peculiar  to  the  leaves  of  cer- 
tain  species,  a  particular  colour  of  the  foliage,  the  aspect  produced 
by  a  great  mass  of  inflorescence,  enable  him  to  distinguish  the  cin- 
chonas from  a  great  distance.  Under  other  circumstances  he  con- 
fines his  inspection  to  the  trunks,  of  which  the  external  layer  of  the 
bark,  or  enves  as  it  is  called,  presents  remarkable  characters.  Very 
frequently  the  dry  leaves  which  he  finds  on  the  ground  are  suffici« 
ent  to  indicate  to  him  the  vicinity  of  the  object  of  his  search  ;  and 
if  these  indications  have  been  brought  there  by  the  wind,  he  knows 
in  what  direction  to  look.  An  Indian,  under  these  circumstances, 
is  an  interesting  object  for  observation.  Passing  in  and  out  through 
the  narrow  pathways  of  the  forest,  glancing  through  the  foliage. 
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and  appearing  to  sniff  the  earth,  he  seems  to  walk  like  an  animal 
pursuing  its  prey,  and  darts  forth  when  he  thinks  he  has  discover- 
ed the  object  of  his  search,  nor  stops  until  he  has  arrived  at  the 
foot  of  the  trunk  which  he  had  descried  from  the  distance.  It  ia 
not  always,  however,  that  the  exertions  of  the  eascarillero  are  pro- 
ductive  of  such  favourable  results.  Too  often  he  returns  to  the 
camp  empty  handed,  and  without  provisions  ;  and  not  unfrequent- 
ly,  when  he  has  discovered  on  the  side  of  a  mountain  indications 
of  the  tree,  he  finds  himself  separated  from  it  by  a  torrent  or  ra« 
vine.  Entire  days  may  then  pass  before  he  can  attain  the  object 
which,  during  this  period,  he  allows  not  to  escape  from  his  sight. 

"  In  order  to  strip  the  tree  of  its  bark  it  is  felled  with  a  hatchet, 
being  cut  a  little  above  the  root,  and  the  bark  previously  removed 
from  this  part,  so  that  nothing  may  be  lost ;  and  as  at  the  base  the 
bark  is  thickest,  and  therefore  most  profitable,  it  is  customary  to 
remove  the  earth  from  around  the  trunk,  so  that  the  barking  may 
be  more  complete.  The  tree  seldom  falls  immediately  when  cu^ 
through,  being  sustained  either  by  climbing  plants  or  by  the  adja- 
cent trees  ;  these  are  fresh  obstacles  to  be  overcome  by  the  easca- 
rilUro,  I  remember  having  once  cut  the  trunk  of  a  large  cinchona 
in  the  hope  of  bringing  its  flowers  within  reach,  and,  after  haviug 
felled  three  adjacent  trees,  had  the  mortification  to  find  it  yet 
standing,  being  held  up  by  the  interlacing  creepers. 

«(  When  at  length  the  tree  is  down,  and  the  useless  branches  have 
been  cut  off,  the  peridermis  is  removed  by  striking  it,  either  with  a 
little  wooden  mallet,  or  even  with  the  back  of  the  halchet ;  and 
the  inner  bark,  being  thus  exposed,  is  often  further  cleaned  by 
means  of  a  brush.  The  bark  is  then  divided  by  uniform  incisions 
circumscribing  the  pieces  which  are  to  be  removed,  and  these  are 
separated  from  the  trunk  with  a  common  knife  or  some  other  in- 
strument, the  point  of  which  is  carried  as  close  as  possible  te 
the  surface  of  the  wood  on  introducing  it  into  the  incisions  pre- 
viously made  ;  and  if  the  position  of  the  trunk  prevents  the  opera- 
tor from  removing  the  whole  of  the  bark  by  the  first  operation,  it 
is  subsequently  divided  so  as  to  admit  of  its  being  turned.  The 
dimensions  and  regularity  of  the  pieces  necessarily  depend  more  or 
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less  on  circumstances  ;  in  general,  however,  for  the  convenience  of 
transport  and  facility  of  preparation,  they  endeavour  to  make  them 
from  fifteen  to  eighteen  inches  long,  and  four  or  five  inches  wide. 
The  bark  of  the  branches  is  separated  in  the  same  way  as  that  of 
the  trunk,  excepting  that  it  is  not  deprived  of  its  exterior  coating 
or  peridermis.* 

«  •  Formerly,  ^ilh  Tery  few  exceptions,  the  bark  deprired  of  ita  peridermit  wu 
not  reeeiTcd  in  commerce ;  not  that  any  virtue  waa  supposed  to  ezi^t  in  that  part, 
bat  it  famished  dittinotiTe  characters,  by  which  it  was  easily  known,  and  render- 
ed difficult  of  substitution.  The  necessity  which  was  thus  imposed  upon  ihe  cat' 
tariUerot  of  preserving  this,  in  many  cases,  frail  part,  demanded  on  their  part  the 
greatest  care.  Thus  in  many  places  it  wa«  the  custom  to  fell  the  tree  two  ur  three 
days  before  barking  it,  so  that,  desiccation  hating  commenced,  the  different 
layen  of  bark  might  adhere  together. 

'*  I  think  that  the  removal  of  the  periJermis  from  the  surface  of  the  thick  barks 
at  the  time  of  cutting,  is  not  quite  general.  Some  of  the  cinchonas  of  New  Gra- 
nada, which  I  have  recently  seen,  retained  the  outer  coating.  However  this  may 
be,  we  perceive  the  necessity  of  studying  the  bark  under  both  aspects.  I  am  per- 
lasded  that  many  museum  specimens,  collected  at  a  period  when  it  was  custo- 
mary to  preserve  the  peridermiji,  would  no  longer  be  thought  of  d.>ubtful  utility, 
if  considered  in  this  point  of  view. 

"  The  process  formerly  employed  for  separating  the  young  barks  from  the  wood, 
•Iso  diffiers  much  from  that  which  is  now  practised  ;  hence  there  is  a  certain  dif- 
fttence  in  the  formation  of  the  cylinders  prepared  by  the  two  methods.  I  have 
already  described  the  way  in  which  it  is  now  done,  and  it  is  easy  to  understand 
that  by  this  method  the  dimensions  of  the  separated  pieces  may  depend  on  tha 
patience  or  skill  of  the  eascarillerOf  or  on  the  circumference  of  the  branch  or 
trunk  from  which  they  are  tnken.  Formerly,  on  the  other  hand,  each  piece  waa 
ent  by  one  operation,  the  cascariVero  holding  his  knife  by  the  two  extremities, 
and  drawing  it  rapidly  towards  him.  The  flat  pieces  obtained  in  this  way  necei- 
larily  varied  in  width,  according  to  the  size  of  the  trunk  from  which  they  were 
taken,  and  the  quills  when  dried  were  frequsntly  no  larger  than  a  pen.  The 
pieces  also  had  sharp  edges,  and  they  were  thicker  at  the  centre.  The  defect  of 
this  method  was  the  immense  loss  which  resulted,  for  nearly  as  much  bark  waa 
lift  on  as  that  which  they  removed,  the  former  being  considered  useless  on  ac- 
oount  of  its  being  deprived  of  the  peridermis.  But  this  loss  was  as  nothing  when 
compared  with  that  which  I  nave  next  to  notice.  I  allude  to  the  almost  entire 
rejection,  for  some  time,  of  the  bark  of  thick  trunks.  The  loss  resulting  from  this 
caase  was  immense.  Many  of  those  experienced  in  this  subject  having  affirmed 
that  with  age  the  juices  disappear  by  degrees  from  the  bark,  and  that  those  bsrka 
only  are  efficacious  which  are  taken  from  branches  of  moderate  size,  four  timea 
as  many  trees  were  sacrificed  as  would  have  been  the  case  under  other  circum- 
ittnocB.    It  hai  been  uid,  it  ia  trua,  that  the  oa$oarUl9ro$  climbed  the  trees  to 
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"  The  details  in  the  process  of  drying  also  vary  slightly  in  the 
two  cases ;  the  thinnest  pieces  of  bark  from  the  branches  or  small 
trunks,  intended  to  make  the  quilled  cinchona,  are  simply  exposed 
to  the  sun's  rays,  and  of  themselves  take  the  desired  form,  which  it 
that  of  a  hollow  cylinder  ;  but  the  bark  taken  from  large  trunks, 
which  is  to  constitute  the  flat  cinchona,  or,  as  it  is  called,  tahla  or 
plancha^  must  necessarily  undergo  a  certain  degree  of  pressure  dur* 
ing  the  process  of  desiccation,  without  which  it  would  become  mit« 
shapen,  or  take  a  cylindrical  form  as  in  the  preceding  case.  To 
effect  this,  after  first  exposing  the  pieces  of  bark  to  the  sun,  they 
are  placed  one  on  the  other  in  crossed  squares,  in  a  similar  man* 
ner  to  that  practised  in  timber-yards  in  the  arrangement  of  the 
planks  of  wood,  and  on  the  top  of  this  pile  a  heavy  weight  it 
placed.  This  process  is  repeated  for  several  days  until  the  bark  it 
completely  dried. 

"  The  above  process  is  that  most  commonly  adopted  in  preparing 
the  cinchonas  ;  but  it  will  be  easily  comprehended  that  this  mutt 
vary,  in  some  degree,  according  to  the  locality,  or  the  nature  of 
the  tree  operated  upon.  In  many  places  the  bark  is  not  pressed 
At  all,  or  but  imperfectly  so,  and  it  is  then  generally  out  of  form  or 
slightly  curled.  The  peridermis  is  often  but  partially  removed,  or 
s'mply  scraped.  Finally,  whether  it  be  accidental,  or  whether  it 
be  done  with  the  view  of  augmenting  the  weight,  there  frequently 
remains  a  certain  quantity  of  moisture  in  the  bark,  which  greatly 
deteriorates  it.  It  thus  appears  that  cinchonas  which  would  have 
presented  the  same  characters  if  similarly  prepared,  may,  accord- 
ing to  the  circumstances,  vary  very  greatly.  In  any  of  these  cases 
the  labour  of  the  cascarillero  is  by  no  means  ended,  even  when  he 

cut  off  the  branches,  taking  care  to  leave  the  terminal  branch  ;  but  thoie  whom 
I  have  known  have  always  cundidly  confesied  that  they  found  the  most  simple 
method  to  be  that  of  cutting  the  trees  down,  and  this,  I  believe,  has  been  the 
uniform  practice  Thoutandi  of  quintals  of  cinchona  bark  have  been  thus  left  to 
peri»h  in  the  forests ;  and  it  has  only  been  since  the  inutility  of  the  practice  haa 
been  proved  by  chemical  analysis  that  it  has  been  discontinued.  It  is  not  to  be 
considered,  however,  that  the  bark  of  old  trees  contains  as  much  of  the  active 
principle  as  those  which  have  only  arrived  at  maturity.  There  are  limits  betweta 
which  all  are  good ;  indeed,  none  ought  to  be  rejected. 
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has  finished  the  preparati  on  of  the  bark  ;  he  has  yet  to  carry  his 
spoil  to  the  camp,  and,  with  a  heavy  load  on  his  shoulders,  to  re- 
trace his  steps  along  those  parts  which,  while  unburdened,  he  tra- 
Tersed  with  difficulty.  The  labour  involved  in  this  part  of  the 
operations  can  hardly  be  conceived.  I  have  seen  more  than  one 
district  where  the  bark  has  to  be  thus  carried  for  fifteen  or  twenty 
days*  journey  to  get  it  out  of  the  wood  from  which  it  was  obtained; 
and  considering  the  amount  of  remuneration  received,  I  cuuld 
hardly  imagine  men  so  unfortunate  as  to  engage  in  work  so  labo- 
rious and  ill-paid.* 

"  Something  yet  remains  to  be  said  with  reference  to  the  packing 
of  the  bark.     It  is  the  mojor-domo  who  performs  this  duty.     As 
the  cutters  bring  him  the  bark,  the  produce  of  their  labour,  he  sub- 
mits it  to  a  slight  examination,  and  rejects  that  which  is  bad.     It 
is  then,  if  necessary,  exposed  to  a  fresh  process  of  desiccation,  and 
formed  into  bundles  of  nearly  equal  weight,  which  are  sewn  up  in 
coarse  canvas  kept  for  that  purpose.    In  this  condition  the  bundles 
are  conveyed  on  the  backs  of  men,  donkeys,  or  mules,  to  the  dep6ts  in 
the  towns,  where  they  generally  receive  an  exterior  envelope,  con- 
sisting of  fresh  hide,  which  as  it  dries  makes  a  hard  and  compact 
package.     In  this  form  the  packages  are  known  by  the  name  of 
ierons^  and  it  is  thus  that  they  arrive  in  Europe.  The  usual  weight 
of  a  ««ron  is  from  70  to  80  kilogrammes  (kilogramme  2  lbs.  3  ozs.  avoir* 
dapoise) ;   but  the  weight  is  sometimes  much  less  than  this.     From 
these  details  it  will  be  seen  how  erroneous  the  notions  of  some  per- 
sons still  are  with  reference  to  the  collection  of  cinchona  bark ;  many 
having  thought  that  it  continues  under  special  surveillance  as  it 
was  formerly  represented  to  be  ;  and  others  that  the  cinchona-trees 
are  cultivated  in  enclosed  parks  and  treated  aa  the  cork-trees  of  our 
country.     It  must  be  acknowledged  that  the  mode  of  collecting 
this  valuable  product  appears  to  be  always  under  the  control  of  the 
half -savages  by  whom  it  is  performed ;  and  if  some  efficient  means 

"  *  In  general,  before  the  product  reaches  the  coast  it  passes  through  at  leut 
three  or  four  hands,  and  on  each  occasion  its  price  is  augmented;  moreover,  at 
earriage  is  very  expensive,  it  follows  that  the  price  charged  in  Europe  will  afford 
no  idea  of  its  cost  on  the  borders  of  the  forest.  At  Pelechuco,  for  instance,  1  ki- 
logramme (2  lbs.  3  ozs.  avoirdupoise)  is  only  worth  a  franc  and  a  half  (fifteea 
pence),  and  for  this  twenty  francs  are  now  paid  in  Paris. 
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be  not  discoTered  of  counteracting  the  ruinous  and  waatefal  me« 
thod  adopted,  our  descendants  will  inevitably  have  to  regret  the 
entire  or  at  least  partial  extinction  of  the  different  varieties  of  ciii« 
chona. 

"  The  opinion  of  those  who  calculate  upon  the  forests  being  re- 
stocked from  seeds,  and  from  suckers  thrown  out  from  the  stumps 
of  the  fallen  trees,  is  more  nearly  in  accordance  with  truth ;  but, 
as  will  be  seen,  even  this  source  of  renewed  supply  can  only  be  de- 
pended upon  to  a  certain  extent.  Too  often  the  suckers,  reckless- 
ly cut  down,  perish  with  the  trunks  to  which  they  were  attached  ; 
and  the  young  trees,  which  very  slowly  attain  to  a  certain  degree 
of  development,  fall  in  their  turn  beneath  the  hatchet,  never  again 
to  appear.  The  same  may  also  be  said  of  the  seeds.  A  supervision 
and  control  exercised  over  the  cutters,  by  means  of  inspectors^ 
would,  to  a  certain  extent  check  this  vandalism,  but,  unfortunately 
could  not  practically  be  carried  into  operation.  The  inspection  of 
the  woods  in  our  country  is  a  very  different  thing  from  inspecting 
a  forest  in  the  New  World,  especially  if  this  forest  cover  20,000 
square  miles. 

**  In  fact,  it  sppears  to  me  that  there  are  but  two  methods  which 
could  be  adopted  for  preventing  the  rapid  destruction  of  the  cinchona 
trees.  One  is  to  limit  the  exportation  to  a  quantity  proportionate 
to  the  sustainable  produce  of  the  forest ;  the  other,  that  of  making 
the  trees  objects  of  regular  cultivation.  To  limit  the  exportation 
would  certainly  be  the  most  efficacious  method ;  but  is  it  not  to 
be  feared  that  the  disproportion  between  the  consumption  and 
production  is  already  too  great  to  admit  of  the  balance  being  thus 
restored  ?  and  moreover,  are  not  our  wants  too  pressing  to  give 
way  to  considerations  effecting  only  the  future?*  There  remains 
the  cultivation,  and  this  must  be  resorted  to.  If  there  be  a  tree 
which  is  worthy  of  being  acclimated  in  a  French  colony,  it  is,  cer- 
tainly, the  cinchona,  and  posterity  will  be  grateful  to  those  who 
maj  succeed  in  putting  this  plan  into  execution. 

"  *  In  support  of  this  view  of  the  subject  we  may  cite  the  case  of  the  CompaBy 
of  La  Pax,  to  whom  the  Bolivian  goTernment  conceded  the  monopoly  of  the  com- 
merce of  the  cinchonas  of  Bolivia,  with  the  power  of  annually  exporting  4,00J 
quintals,  or  40,000  Spanish  poande.    The  restriction  imposed  in  this  caie  wm 


JAN.—MAR.  1857.]  Pmman  Baric-tree.  219 

If.  Weddeli  has  likewise  given  interesting  details  of  the  present 
condition  of  the  Cinchona  forests  and  of  the  measures  adopted  by 
the  Bolivian  Qovernment  to  regulate  the  trade.  The  discovery  of 
quinine  in  1820  gave  a  new  impulse  to  the  bark  trade  of  Upper 
Peru  from  which  province  alone  the  Calisaya  bark,  yielding  by 
far  the  largest  proportion  of  quinine,  is  obtained.  In  1830  Qenc- 
ral  Santa  Cruz,  then  President  of  the  Bolivian  Republic  attempted 
to  check  the  wasteful  destruction  of  the  forests  by  a  series  of  in- 
digested measures  whicli  only  tended  to  aggravate  the  evil.  In 
1845  a  monopoly  was  given  to  a  commercial  house,  a  principal  con- 
dition of  which  was  that  the  exports  should  not  exceed  20,000 
quintals  (2,000,000lbs.)  during  the  five  years  for  which  it  was  grant- 
ted*  The  stipulation  was  not  observed.  Other  monopolies  fol- 
lowed and  in  the  last  two  years  of  M.  WeddelPs  stay  (1849-50)  the 
quantity  of  bark  brought  into  the  market  from  Bolivia  alone  was 
9,000,0001bs.  No  wonder  then  that  he  foretells  the  utter  extinc- 
tion of  the  trade  at  no  very  distant  period.  It  appears,  that  the 
bark  from  the  lower  part  of  the  tree  is  more  valuable  than  that  grow- 
ing ligher  up.  Many  trees  were  observed  by  him  in  the  course  of 
his  excursions,  to  have  been  barked  only  as  high  as  the  arm 
could  reach.  Others  which  had  been  cut  down  were  stripped  only 
on  the  upper  side  because  the  cascarilleros  would  not  take  the  trou- 
ble to  turn  them  !  As  a  proof  of  the  progressive  diminution  of  the 
tree  he  cites  the  fact  that  whereas  the  Calisaya  was,  at  a  compara- 
tively recent  period  to  be  found  every  where  in  the  neighbourhood  of 
the  most  populous  tracts,  it  is  impossible  now  to  see  a  tree  of  2  or 
3  feet  in  diameter  without  penetrating  several  days'  journey  into 
the  deepest  parts  of  the  forests. 

never  obierved,  and  complaints  have  been  made  that  the  quantity  allowed  to  be 
exported  has  been  greatly  exceeded.  What  would  it  be,  then,  if  the  restrictions 
were  entirely  removed,  as  they  are  ia  most  other  parts,  and  especially  in  Peru, 
where  the  exportation,  during  some  years,  has  attained  to  an  extent  which  is  al- 
most incredible  ? 

"  In  New  Granada,  at  the  time  when  the  commerce  of  cinchona  bark  was  carri- 
ed to  the  greatest  extent,  that  it  to  say  at  the  commencement  of  this  century,  the 
quantity  exported  from  Cartbagena  alone  amounted  in  one  year,  1806,  to  the 
enormous  extent  of  1,200,000  pounds.  In  the  present  day,  on  the  contrary, 
scarcely  any  it  exported. 
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It  does  not  appear  that  the  French  Qovemment  have  founded 
any  practical  measures  on  the  discoveries  and  recommendations  of  M . 
Weddell.  But  in  1852  the  suhject  was  taken  up  by  the  Netherlands 
Qovemment  and  measures  were  adopted  which  have  resulted  in  the 
successful  introduction  of  the  C.  Ccdisaya  into  Java.  The  history 
of  the  experiment  has  been  published  by  Professor  De  Vriese  in  a 
pamphlet  of  122  pages,  the  substance  of  which  is  contained  in  the 
article  with  which  we  conclude  the  subject. 

On  the  Transplantatiofi  of  the  Peruvian  Baek-trbe  inio  Dutch 
East  India;  by  Dr.  Db  Vriese.* 

"  Were  this  notice  intended  for  the  learned  world  alone,  it  would 
be  necessary  to  treat  the  subject  more  amply  than  is  now  attempt- 
ed, as  nothing  more  is  desired  than  to  enable  the  inquiring  reader 
to  understand  what  Quinquina  is,  its  value  to  mankind,  and  the 
vitfws  that  have  actuated  the  Dutch  in  what  they  have  done  in  this 
important  matter. 

'*  Onsome  points  of  a  scientific  nature  it  has  been  necessary  to  be 
more  diffuse  than  in  other  respects  was  desirable,  as  the  greater 
part  of  the  uninitiated  (and  who  would  misinterpret  this  term  ?)  are 
not  generally  acquainted  with  the  specialities  of  natural  and  medi- 
cal science ;  in  other  respects,  conciseness  has  been  necessary  to 
avoid  too  great  amplification. 

**  From  the  earliest  scientific  information  we  know  that  the  inha- 
bitants of  South  America  have  done  nothing  to  hinder  the  unlimit- 
ed collection,  we  should  almost  say  robbery,  of  the  Quinquina 
woods.  No  one  thinks  of  their  cultivation,  and  the  Public  Autho- 
rity seems  not  to  be  interested  in  it,  or  is  not  able  to  be  so  :  the 
latter,  we  should  be  disposed  to  conclude,  when  we  consider,  after 
Weddell,  that  the  Quinquina  district  covers  an  extent  of  2,000 
square  miles. 

**  We  notice  also  that  unheard-of  quantities  are  exported;  nay, 
what  is  more,  now  and  then  whole  woods  are  burnt  up.     It  may 

*  Extracted  from  a  Work  entitled  *  De  Kina-Boom  nit  Zuld- America  OTerge- 
bragt  naar  Java.  Door  W.  H.  De  Vriese.  *S  Orayenbage.  (TraDslated  by  James 
Ferrin,  Professor  of  the  English  Language  at  Leyden.)  18d5.' 
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be  unknown  to  the  Peruvians  and  Bolivians  less  than  to  Europeans, 
that  the  quantity  diminishes,  and  that  the  trees,  which  are  felled 
by  thousands,  are  not  so  speedily  succeeded  by  others  that  replace 
them.  Whoever  descends  the  Andes,  to  visit  the  woods  in  which 
the  Quinquina  grows,  finds  his  way  from  the  sound  of  the  reckless 
axe  of  the  Cascarilleros,as  they  mercilessly,  in  animexampled  man- 
ner, hew  these  beautiful  trees.  This  rough  handling  is  not  alone 
working  fatally  for  the  future,  but  all  accounts  are  unanimous  that 
an  incredible  quantity  of  bark  is  lost  in  the  most  reckless  manner. 

**  These  circumstances  have  the  sad  consequence  which  De  la 
Condamine  foresaw  as  probable,  and  that  all  late  travellers  confirm, 
namely  that  there  is  a  visible  diminution  in  the  quantity  of  Quin- 
quina trees. 

*'  Don  Antonio  de  Ulloa,*  thirty  years  after  De  la  Condamine,  ut- 
tered a  warning  against  the  destruction  of  the  Quinquina  woods, 
and  proposed  that  strong  prohibitive  measures  should  be  taken 
against  their  abuse.  This,  although  very  late,  sixty- six  years  after, 
the  Government  of  Bolivia  considered,  viz.  in  January,  1 888 ;  it 
issued  an  order  against  the  exportation  of  Quinquina  wood  for  five 
years. 

"  Pereiraf  makes  the  remark,  that  as  these  trees  are  produced  but 
in  one  quarter  of  the  world,  and  no  care  is  taken  of  their  cultiva- 
tion, it  is  nowise  to  be  wondered  at  that,  this  bark,  in  the  course  of 
time,  should  disappear  from  commerce. 

•'  StevensonJ  declares  that  if  the  Government  of  America  do  not 
take  care  to  preserve  the  Quinquina- tree,  either  by  forbidding  the 
felling  of  it,  or  by  obliging  the  authorities  of  the  provinces  to  take 
strong  measures  to  prevent  the  destruction  of  the  tree,  it  is  much 
to  be  feared  that  this  excellent  production  of  the  New  World  will 
be  wholly  exhausted. 

•  Writer  of  *  Noticiu  Americanas,'  toI.  i.  1772, 8vo.  See  also  Hooker's  *  Com- 
panion to  the  Botanical  Magazine/  i.  247. 

t  '  The  Elements  of  Materia  Medica  and  Therapeutics,'  by  J.  Fcreira,  ed.  3, 
vol.  il  part  2,  pp.  1605  et  seq.    London,  1853* 

%  Narrative  of  Twenty  Years'  Residence  in  South  America,  ii.  60. 
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«  Weddell,  in  the  Introduction  to  his  *  Histoire  Naturelle  dei 
Quinquinas,'  says  that  his  attention  has  been  given  to  all  sorts  of 
Quinquinas.  These  are  his  words  :-«*  L'immense  accroissement 
pris  par  le  commerce  des  Quinquinas  dans  ces  parties,  rendait  en 
quclque  sorts  n^cessaire  un  travail  a  leur  sujet.  A  une  ^poque  ausn 
o\i  la  consommation  de  ces  ^corces,  et  surtout  de  leur  principe  fe. 
brifuge,  la  Quinine,  devient  de  plus  en  plus  considerable,  je  crois 
qu'il  peut  ^tre  utile  d'appeler  Tattention  sur  les  ^corces  qui  un  jour 
devront  remplacerla  Quinquina  Calysaya,  dontFepuisement  devient 
de  plus  en  plus  imminent.  Ces  esp^ces,  si  elles  sont  beaucoup  moins 
riches  en  principes  actifs,  nous  offrent  encore,  par  leur  abondance, 
quelque  securite,  contre  la  chance  prochaine  de  nous  voir  priv^s  du 
medicament  le  plus  precieux  du  regne  vegetal/ 

'*  Several  Dutch  naturalists,  whose  zeal  in  advancement  of  science 
for  the  good  of  mankind  and  the  glory  of  their  country  is  above  all 
praise,  have,  for  more  than  twenty-five  years,  urged  upon  the  Go- 
vernment, both  at  home  and  in  India,  the  transplantation  of  the 
Quinquina-tree  from  South  America  to  Java.  Those  gentlemen 
have  been  Messrs.  Blume,  Korthals,  Reinwardt,  0.  J.  Mulder,  Mi* 
quel,  Fromberg,  Vrolik,  and  others. 

*'  It  will  be  superfluous  to  say  that  successive  Ministers  for  the 
Colonies  have  considered  these  propositions,  and  all  who  were  offi- 
cially called  to  it,  and  could  throw  light  on  the  subject,  have  shown 
their  interest  in,  and  their  desire  for,  the  accomplishment  of  this  ob- 
ject. 

"  Some  of  these  naturalists  have  thought  it  probable  that  after 
some  years,  if  the  Quinquina-tree  should  be  exhausted  in  South 
America,  the  culture  of  it  might  succeed  in  Java.  Others  have 
thought  that  neither  pains  nor  money  should  be  spared  to  transplant 
from  Peru  to  Java  a  tree  which  would  grow  as  luxuriantly  there  as 
in  America. 

'<  The  desirableness  of  the  transplanting  was  continually  kept  in 
remembrance  ;  but  the  Government  supposed  the  thing  impractica- 
ble. The  wish  to  obtain  seeds  of  this  tree,  through  the  Dutch  con- 
Huls  in  different  States  of  America,  was  disappointed,  the  difficulty 
of  obtaining  them  being  so  great,  on  account  of  the  distance  of  their 
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stations  from  the  woods  of  the  interior  of  Pern,  Boliyia,  and  New 
Oranada.  Seeds  and  plants  were  often  promised  by  one  and  ano- 
ther, but  these  promises  were  not  realized,  although  they  were  con« 
tinually  renewed.  It  was  sufficiently  clear  that  the  only  means  to 
obtain  seeds  or  plants  of  the  Quinquina-tree  was  to  send  thither  a 
proper  person  to  fetch  them. 

*^  To  find  such  a  person  was  not  easy.  Various  knowledge,  bo- 
tanical knowledge,  and  particularly  an  acquaintance  with  the  Quin- 
quina, were  required.  A  great  constancy  and  intrepidity  in  danger 
and  in  the  difficulties  of  long  journeys  in  foreign  countries,  and  es- 
pecially a  strong  constitution,  would  be  requisite  in  one  charged 
with  so  important  a  mission. 

'<  Meanwhile  the  experience  and  information  obtained  by  Mr. 
Weddell,  in  South  America,  were  not  lost  to  the  naturalists  of  the 
Netherlands.  His  fame,  but  particularly  his  excellent  writings,  as 
well  as  the  barks  and  dried  specimens,  collected  by  him  in  Peru, 
were  not  only  known  and  appreciated  here,  but  came  freely  into  the 
possession  of  Dutchmen,  and  of  their  scientific  institutions.  In  the 
Museum  of  Paris  they  were  submitted  to  the  inspection  and  research 
of  the  professional  and  interested  with  a  praiseworthy  liberality,  of 
which  the  writer  of  this  communication  was  able  to  bear  witness  dur- 
ing his  sojourn  in  the  French  capital. 

"  In  the  month  of  June,  1852,  the  Minister  for  the  Colonies  pro- 
posed to  the  King,  that  a  proper  person  should  be  sent  to  South 
America,  to  collect  seeds  and  plants,  and  to  transport  them  direct- 
ly to  Java,  and  he  was  empowered  to  despatch  Mr.  Justus  Charles 
Hasskarl,  late  Botanist  of  the  Botanical  Gardens  at  Buitenzorg,  Java, 
on  the  mission. 

**  The  choice  of  so  competent  a  man  may  in  all  respects  be  con- 
sidered fortunate.  Mr.  Hasskarl,  by  a  long  residence  on  the  Island 
of  Java,  had  become  accustomed  to  the  infiuences  of  a  tropical  cli- 
mate. He  had  a  strong  constitution,  and  was  of  middle  age.  For 
many  years  he  had  given  evidence  of  a  great  love  for  the  science, 
and  a  comprehensive  knowledge  of  the  Flora  of  Java.  His  nume- 
rous published  writings  evince  great  accuracy,  perseverance,  and 
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Here  it  was  that  he  saw,  for  the  first  time  since  leaving  Panama,  a 
luxuriant  vegetation,  but  which  however  was  far  from  being  com« 
parable  with  that  of  the  last-mentioned  country. 

*•  To  what  difficulties  such  journeys  are  subject,  may  be  generally 
known  from  the  accounts  of  travellers  in  the  pursuit  of  natural  his- 
tory ;  but  it  may  not  be  uninteresting  to  the  reader  to  be  informed 
of  Mr.  Hasskarl's  experience  in  that  respect. 

"  The  roads  over  the  mountains  of  Peru  are  bad,  mostly  not 
broader  than  a  bridle-path,  and  there  are  often  on  one  side  deep 
and  dangerous  precipices  ;  it  is  impossible  for  travellers  meeting  to 
pass  each  other.  When  the  crest  of  the  second  Cordilleras  is  pass- 
ed, the  traveller  finds  steps  rather  than  roads.  Here  the  way  must 
be  traversed  on  foot,  the  baggage  being  borne  by  Indians,  if  one  is 
•0  fortunate  as  to  find  any.  Setting  forth  on  foot  by  Vitoc  to  Mo- 
nohamba  and  Uchahamba,  Mr.  Hasskarl  had  the  satisfaction  to  see 
the  first  Quinine-trees  in  their  natural  state,  although  these  were 
not  the  Calisaya  Quinquina,  which  are  found  in  Southern  Peru  and 
Bolivia.  Returning  from  Monohamba,  across  the  second  Cordille- 
ras, he  went  to  the  capital  of  the  province  of  Zanja. 

"  Near  Lchuhamba  Mr.  Hasskarl  saw  a  great  number  of  true 
Calisaya  Quinquina- trees  but  he  was  only  able  to  collect  a  few  of 
the  plants  and  seeds.  Of  that  good  sort  he  collected  a  large  quan- 
tity of  seed,  besides  about  fifty  plants,  which,  after  being  packed 
with  much  difficulty,  were  sent  from  Lima  to  Holland  on  the  28th 
of  July,  1853.  Tfcis  packet  contained,  besides  seeds  of  ^Calisaya* 
four  packets  of  *  Cinchona  ovata,*  and  a  small  quantity  of  *  Cin" 
ehona  puhescensj  In  a  letter  to  the  Minister  for  the  Colonies  da- 
ted I2th  August,  Mr.  Hasskarl  sent  a  small  bladder  of  seeds  of  the 
*  Cinchona  amygdalifoliaJ  After  a  voyage  of  about  a  month  and 
a  half,  these  objects  arrived  in  a  good  state  at  Lima.  They  were 
addressed  to  some  one  acquainted  with  their  culture,  and  by  him 
packed  in  Wardian  cases,  and  despatched  to  Panama.  Owing  to 
a  misunderstanding  of  the  carrier,  they  were  detained  there  ;  and 
when,  after  experiencing  the  influence  of  a  tropical  heat,  on  arriv- 
ing at  Lima,  all  were  dead.  Here  we  had  to  lament  the  loss  of  the 
soil  in   which  those  plants  were  set  in  the  cases,  which,  if  it  had 
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been  chemically  examined  in  this  country  or  in  India,  might  have 
thrown  some  light  on  the  culture.  However  the  seeds  arrived 
safely,  and  were  consigned  to  the  Directors  of  the  Botanical  Gar- 
dens of  the  Universities,  and  at  Amsterdam.  We  shall  revert  to 
these  seeds  later.  From  Uchuhamba  the  traveller  went  more 
southerly,  where  the  people,  who  had  revolted  against  the  Govern- 
ment, and  declared  themselves  free,  not  unfrequently  threatened  his 
life,  for  they  looked  upon  him  as  a  spy  of  the  Peruvian  Govern- 
ment. Often,  and  that  too  in  the  night,  wholly  and  suddenly  for- 
saken by  his  guides,  was  he  obliged  to  wander  about,  without  the 
most  necessary  food,  to  seek  his  old  track,  being  whole  days  with- 
out seeing  a  human  being. 

**  The  opinion  that  the  Quinquina-trees  are  found  together  in 
woods,  growing,  as  it  were,  in  company,  is  again,  by  the  experience 
of  Mr.  Hasskarl,  refuted.  They  are  often  scattered,  and  sometimes, 
even  in  the  Quinquina  districts,  very  difficult  to  find.  Can  the  con- 
tradiction which,  in  these  statements,  exists  between  the  earlier 
and  present  writers,  be  explained  by  the  destruction  of  the  woods, 
which  has  taken  place  during  the  last  half  century  ? 

•*  Arrived  in  the  province  of  Caraboya,  he  cherished  the  hope 
that  he  should  there  find  the  Quinquina- trees  still  full  of  fruit  and 
seed,  and  ihcU  from  information  given  him.  This  hope  was  dis. 
appointed,  as  the  seeds  were  already  scattered. 

"In  the  latter  end  of  September,  1853,  Mr.  Hasskarl  arrived  at 
Cuseo,  the  old  Inca  town.  Passing  from  there  to  Sandia,  the  ca- 
pital of  the  district  of  that  name,  where  alone  the  Quinquina,  as 
far  as  Peru  is  concerned,  is  coUected,  he  put  himself  in  connecUon 
with  some  old  and  experienced  bark  coUectors  f  QueariUeros  praeti- 
eo$J,  toobtain  information, and  to  make  inquiry  concerning  the  places 
where  the  Quinquina-trees  grow.  Thus  he  was  enabled  to  see  a 
great  number  and  variety  of  the  Quinquina  species,  but  it  was  his 
misfort^e  to  discover  that  he  had  come  too  late  to  coUect  seeds, 
for  the  fruits  remaining  on  the  trees  had  already  dropped  their 
seeds.     It  may  not  be  improper  to  remark  here  that  the  Quinquina 

Ztl     C^^^  ^"'  "^^  ^^«^''  *^^  surrounded  by  an  exquisitely 
fine  membrane,  so  that  it  is  easily  blown  away  and  lost,  L  also, 
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that  to  this  cause  may  be  traced  the  wonderful  extent  of  the  Quin- 
quina-trees in  South  America. 

*'  It  was  even  less  possible  at  that  time  to  obtain  young  plants  of 
those  trees.  In  Caraboya  however  the  trees  were  very  scarce,  much 
scattered,  and  thus  rare,  as  the  Cascarilleros  had  grubbed  up  all 
the  old  or  seed-bearing  trees.  It  is  therefore  often  necessary  to 
cross  the  great  river,  and  thus  to  go  over  the  boundary  of  the 
country  of  the  wild  Indians,  with  a  faint  hope  of  success,  to  look 
for  these  trees',  and  find  scattered  here  and  there  in  the  woods, 
young  plants  that  have  grown  up  from  seeds. 

*'  In  this  manner,  being  disappointed  in  his  expectation  that  his 
journey  would  be  finished  with  1853,  he  determined  to  return  to 
Lima,  and  pass  the  rainy  season  there  till  April ;  however  he 
changed  this  place,  where,  in  the  meantime,  the  yellow  fever  had 
broken  out  in  a  severe  form,  for  Chili,  where  a  cooler  climate  seem- 
ed to  promise  the  restoration  of  his  impaired  health  and  strength. 
Advices  from  the  Netherlands  induced  him  to  settle  at  Arequipa, 
where  he  was  expecting  to  receive  news  of  a  score  of  Wardian  cases 
which  he  bought  at  Lima,  being  forwarded  to  Islay.  Having  re- 
ceived this  advice,  he  determined  to  go  to  a  distance  of  150  Span- 
ish leagues  into  the  interior,  to  make  further  investigations. 

"  A  series  of  difficulties  however  presented  themselves,  which  ren- 
dered the  obtaining  of  Calisaya  plants  almost  impossible.  Peru 
and  Bolivia  were  at  war  with  each  other.  In  the  former  year,  the 
frontiers  of  the  latter  were  wholly  forbidden  to  the  Peruvians. 
Mr.  Hasskarl  however  believed  that  the  restraint  had  been  re- 
moved, with  the  exception  of  a  small  port  on  the  *'  desagttadero'* 
(outlet),  lying  at  the  south  corner  of  the  Lake  Titicaca,  which  fa- 
vourable change  might  have  been  brought  about  by  the  departure 
of  the  Peruvian  armies,  under  the  command  of  Echinique,  to  reduce 
Arequipa,  where  the  insurgents  had  ranged  themselves  under  the 
banners  of  Castilla. 

"  Bolivia  was  the  country  to  which  his  attention  was  particularly 
directed,  for  there,  according  to  the  information,  right  or  wrong, 
he  had  received,  the  Quinquina-trees  were  not  so  widely  spread, 
but  in  certain  places,  called  "  manchos**  appear  in  great  numbers, 
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and  grow  much  higher.  If  he  might  be  fortunate  enough  to  pe« 
netrate  into  the  more  deeply  situated  districts  of  Bolivia,  the  chance 
of  collecting  seeds  and  plants  was  not  unfavourable,  as  the  Cali- 
saya  of  Bolivia,  which  is  collected  here,  is  the  Quinine  Bark  par 
excellence, 

"  The  frontiers  of  Bolivia  were  soon  reached.  Mr.  Hasskarl 
was  soon  at  La  Paz,  not  far  from  the  snow.mountain  at  Lutchip, 
a  Bolivian  frontier  village,  where  he  learned  that  the  military  order, 
forbidding  the  passage  of  the  frontier,  had  not  been  revoked,  as  he 
had  been  erroneously  informed. 

He  was  thus  obliged  to  determine  to  retire  on  the  Peruvian  ter- 
ritory,  which  he  did,  with  the  plan  of  going  to  Sandia  in  an  easterly 
direction,  keeping  along  the  Bolivian  frontier.  With  what  pains 
and  difficulties  this  expedition  was  attended  can  scarcely  be  con- 
ceived, unless  we  gave  the  detailed  account  furnished  by  himself, 
which  our  present  space  forbids.  At  the  frontier  places  of  Peru 
are  often  found  Bolivians,  who  are  generally  Cascarilleros.  For 
these  the  passage  of  the  boundary  was  not  forbidden,  as  it  was  for 
the  Peruvians.  They  carry  on  their  trade,  have  their  families  and 
abodes  in  Bolivia  ;  they  export  all  sorts  of  objects  or  produce,  and 
were  not  only  disposed  to  serve  Mr.  Hasskarl,  but  they  afforded 
all  wished-for  help,  so  that  he  was  (naturally  for  an  equivalent) 
very  quickly  supplied  with  plants  by  some,  with  seeds  by  others. 
Awaiting  these,  he  went  from  one  frontier  place  to  another,  and 
at  last  reached  the  above-mentioned  Sandia,  which  he  de- 
termined to  make  his  head-quarters,  and  to  which  the  objects  to 
be  delivered  were  to  be  forwarded  at  an  appointed  time,  that  he 
might  pack  them.  He  determined  also  to  visit  the  places  deeper 
inland  himself,  and  to  study,  as  much  as  possible,  the  Quinquina 
Calisaya. 

"  Meanwhile,  the  agreement  with  the  Bolivians  for  plants  and 
seeds  of  Quinquina- trees,  for  which  provisions  and  strong  drinks 
were  given  to  those  people,  to  load  their  mules  and  to  serve  as 
barter,  was  fulfilled,  and  by  this  means  he  really  succeeded.  While 
Mr.  Hasskarl  was  gone  from  Sandia  eastwards,  one  of  the  Bolivi- 
ans arrived  with  a  very  considerable  number  of  plants.     Haying 
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neeiyed  infonnation  of  this,  he  returned  speedily  to  Sandia  to  Be- 
care  all,  that  the  plants  might  not  suffer  from  the  air  and  heat. 
On  arriving,  he  found  about  400  Calisaya  plants,  although  not  all 
of  the  strength  for  which  he  had  agreed.  The  person  who  brought 
them  must  have  had  a  very  difficult  journey  to  arrive  at  Sandia 
with  this  precious  cargo. 

**  We  shall  not  here  enumerate  the  difficulties  and  dangers  with 
which  Mr.  Hasskarl  and  that  precious  burden  had  to  contend  be- 
fore he  had  accomplished  a  distance  of  1 50  leagues,  to  bring  those 
objects  in  a  safe  state  to  a  place  of  shipment.  The  necessary 
means  were  contrived  and  put  in  action  to  obtain  the  seeds  pro- 
mised, but  in  this  he  was  not  able  to  succeed.  The  person  who  hpd 
undertaken  to  secure  them,  and  to  follow  him  on  his  arrival  at  San- 
dia, to  Arequipa  and  Islay,  and  for  which  sufficient  travelling  ex- 
penses were  allowed,  did  not  come ;  at  the  same  time,  the  interest 
that  was  felt  in  keeping  the  plants  alive  did  not  admit  of  delay. 

"  In  the  packing  of  the  plants  several  circumstances  required  at- 
tention ;  first,  the  plants  were  to  be  made  sufficiently  damp  to  be 
able  to  reach  the  coast  without  drying  up,  notwithstanding  the 
strong  drying  winds,  and  the  almost  perpendicular  rays  of  the  sun. 
Particularly  was  it  necessary  to  protect  them  against  this  last, 
against  the  great  warmth  during  the  day ;  while  on  the  other,  it 
was  equally  necessary  to  guard  these  precious  objects  against  the 
other  extreme,  the  cold  of  the  evenings  and  nights,  which  on  those 
mountains  is  sufficiently  severe.  Just  in  the  months  from  June 
till  August,  the  water  on  the  high  table-lands  (particularly  at 
night)  is  frozen  to  ice.  If  it  had  been  the  aim  of  the  indefatigable 
traveller  to  transport  the  plants  set  in  earth,  the  weight,  and  the 
consequently  increased  number  of  beasts  of  burden,  would  have 
caused  more  hindrances ;  the  plants  themselves,  but  particularly 
their  roots,  would  certainly  have  been  injured  by  the  continual 
shaking  of  the  animals.  It  was  also  necessary,  in  other  points  of 
view,  to  provide  for  the  plants  in  such  manner  that  they  should  not 
have  to  suffer ;  considering  that  large  plants  were  difficult  to  pre- 
serve from  the  injurious  external  influences  before  mentioned.  The 
sprigs  were  closely  packed  together,  with  the  roots  in  damp  moss ; 
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each  packet  was  wrapped  in  the  bark  of  Pisang  Btalks,  and  fasten- 
ed with  sackcloth,  and  made  into  small  bales,  somewhat  resem- 
bling  wool-bales,  as  those  in  which  goods  are  forwarded  on  the 
llamas  from  the  interior  to  the  coast.  The  Pisang  stalks  necessary 
for  this  packing  had  to  be  fetched  from  the  lowlands,  on  the 
shoulders  of  Indians ;  the  moss,  which  did  not  grow  at  Sandia,  was 
obtained  in  the  mountain  districts ;  all  which,  on  account  of  the 
awkwardness  and  laziness  of  the  Indians,  cost  much  pains,  time, 
and  money. 

<*  But  with  the  greatest  difficulty  was  the  necessary  rope  obtain- 
ed. Four  persons  were  sent  into  the  lower  woodlands  to  collect 
bark,  and  work  it  up  so  as  to  serve  for  rope.  Strong  cords  were 
required  to  bind  the  packages  on  the  beasts  of  burden ;  these  were 
ordered  at  Cruzero,  and  in  this  Mr.  Hasskarl  met  with  cordial  co- 
operation. The  collecting  of  so  many  mules  in  this  solitary  and 
out-of-the-way  place  was  no  slight  matter :  they  were  weak  ani- 
mals that  could  not  carry  half  the  weight  the  mules  of  Arequipa 
were  able  to  bear  on  their  backs. 

"  After  a  legion  of  difficulties  of  divers  kinds,  too  many  and  too 
various  to  sum  up  here,  the  expedition  started  from  Sandia  on  the 
8th  of  June. 

'*  It  seemed  however  as  if  the  difficulties  would  never  come  to  an 
end.  The  animals  were  driven  forward  as  fast  as  possible,  but  it 
was  necessary,  for  the  sake  of  the  plants,  to  shorten  the  way  as 
as  much  as  it  could  be.  From  early  in  the  morning  till  late  in  the 
evening  they  travelled  on,  almost  without  interruption,  to  leave  the 
hill- country,  with  its  extreme  changes  of  temperature,  behind,  and 
to  get  as  far  off  the  highway  as  possible,  that  the  cavalcade  might 
incur  no  risk  from  the  numbers  of  troops,  who  took  possession  of 
all  transports  as  contraband  of  war,  and  that  the  plants,  which  were 
threatened  with  many  dangers  from  that  cause,  might  arrive  in 
safety. 

*'  Arrived  at  Azangora,  they  learned  that  no  beasts  of  burden 
were  to  be  obtained,  as  they  were  all  required  by  the  insurgents 
belonging  to  the  party  of  Castilla,  to  carry  muskets  brought  from 
Bolivia  to  Cuzco ;  whereas  other  drivers  had  taken  the  district  of 
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the  mountains^  to  avoid  being  compelled  to  a  like  semce  for  the 
corps  of  General  Roman,  who  was  on  the  way  from  Puno  to  Cuzco. 
It  appears  that  the  strife  of  the  two  Republics  against  each  other, 
and  the  troubled  condition  of  the  contending  parties,  caused  the 
indefatigable  and  courageous  traveller  many  difficulties,  and  almost 
occasioned  the  failure  of  his  mission. 

"  We  will  not  now  follow  him  in  the  enumeration  of  his  disas- 
ters, but  only  say  that,  not  counting  five  days  when  he  was  detain- 
ed by  meeting  with  the  soldiers,  he,  by  means  of  forced  marches, 
accomplished  the  journey  from  Sandia  to  Arequipa  in  a  week ; 
thence,  embarking  on  a  ship  ready  for  sea,  he  went  by  Islay  to  Cal- 
lao,  and  thence  direct  to  Java. 

**  It  seemed  as  if  the  courageous  traveller  must  encounter  new 
difficulties  at  the  end  of  his  mission.  Islay  was  again  in  possession 
of  the  party  of  Echinique.  An  attack  for  the  conquest  of  Arequi- 
pa was  preparing  there.  But  the  means  of  transport  were  wanting. 
Mr.  Hasskarl  required  many  beasts  of  burden  to  transport  his 
packages.  To  obtain  these  there  was  no  sort  of  prospect.  It  was 
feared,  and,  as  it  appeared  later,  not  without  reason,  that  the  ani- 
mals would  be  seized.  The  profits  of  the  expedition  were  not  an 
equivalent  to  the  risk  the  drivers  feared  they  should  incur.  The 
party  of  Castilla,  which  was  uppermost  in  Arequipa,  moreover,  did 
not  permit  the  departure  to  Islay,  and  the  one  danger  brought  on 
the  other.  At  last,  when  damages  for  the  possible  loss  of  the 
beasts  was  promised  in  case  of  need,  and  some  persons  of  influ- 
ence in  Arequipa  placed  themselves  in  the  breach  for  Mr.  Hass- 
karl, his  desired  departure  was  allowed.  On  the  journey  to 
Islay  nothing  important  happened,  but  at  that  place  however  the 
beasts  were  immediately  pressed  into  the  military  transport  service. 
The  Wardian  cases  were  ariived  at  Islay,  but  the  frigate  did  not  ap- 
pear till  a  fortnight  afterwards ;  this  induced  him  to  depart  for  Cal- 
lao  on  a  vessel  going  thither  in  ballast.  In  three  days  he  arrived 
there.  On  the  passage  Mr.  Hasskarl,  unpacked  his  Quinquina 
plants,  which  he  was  able  to  do  without  interruption.  He  had  rea- 
son to  congratulate  himself  on  their  state,  though  they  had  been 
for  more  than  four  weeks  shut  up  from  light  and  air,  when  cutting 
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through  the  stems  a  fresh  colour  appeared.  He  immediately  plant- 
ed them  in  convenient  caaes.  On  the  7th  of  August,  late  in  the 
evening,  he  arrived  at  Callao,  and  on  the  27th  he  was  ready  to  set 
out  for  Java,  having  passed  the  interval  at  Lima. 

*'  As  soon  as  the  cooler  west  coast  of  South  America  was  left, 
the  heat  hegan  to  increase  daily,  so  that  during  the  greater  part  of 
the  day  the  thermometer  marked  80<>  to  86**  Fahrenheit.  This 
made  Mr.  Hasskarl  very  careful  of  his  plants,  which,  from  his 
ohs'ervations  have  in  their  natural  position  a  temperature  not  ahove 
60**,  and  generally  helow  50*^  Fahrenheit,  and  sometimes  even  at 
freezing-point.  The  objects  had  much  to  suffer  in  this  heat,  which 
must  have  been  injurious  to  them,  since  they  had  made,  including 
the  transport  from  Bolivia,  a  land  journey  of  six  weeks.  Shades 
of  tents,  etc.,  might  ward  off  the  sun's  rays,  but  the  glass  cases 
were  daily  obscured  with  steam  inside.  The  cases  were  opened, 
to  clear  away  the  mildew  that  had  collected  in  them  ;  and  it  was 
found  good  to  repeat  the  operation  daily.  The  mildew  was  con- 
tinually renewed,  and  had  to  be  taken  away.  At  the  beginning  of 
the  voyage,  and  after  leaving  the  Sandwich  Islands,  the  cases  were 
inspected,  and  those  that  required  water  were  supplied  with  it, 
however  very  sparingly. 

'*  The  stronger  plants  only  began  in  any  degree  to  sprout ;  the 
others  showed  no  signs  of  doing  so,  although  the  stems  evidently 
retained  life.  Some  of  them  during  the  voyage  began  to  shoot  out 
at  the  root,  whereas  of  the  weaker  plants,  the  parts  above  the  soil 
appeared  to  be  dying  off,  although  it  was  apparently  to  be  expected 
that  they  would  shoot  later.  It  was  thought  advisable  not  to  en- 
danger the  plants  by  an  untimely  inspection,  or  loosening  of  the 
soil. 

"  We  were  informed,  under  date  of  the  22nd  of  December,  1854, 
that  Mr.  Hasskarl  had  arrived  at  Batavia  on  the  13th  of  that  month, 
with  twenty  cases  containing  Quinquina  plants,  and  at  the  same 
time,  that  a  longer  delay  at  Callao  was  caused  by  the  difficulty  of 
obtaining  provisions  and  fuel;  further,  that  at  about  150  leagues 
from  the  Philippine  Islands,  the  ship  had  encountered  a  dreadful 
hurricane,  and  had  suffered  much  damage.    They  arrived  at  Ma- 
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cassar  on  the  3rd  of  December.  As  a  long  voyage  now  was  con- 
sidered bad  for  the  plants,  Mr.  Hasskarl  took  his  collection  on 
board  a  steamship  stationed  there,  and  arrived  at  Batavia  on  the 
Idth,  as  mentioned. 

••  Measures  were  immediately  taken  by  the  Governor-General  to 
transport  the  plants  to  the  higher-situated  Tjippanna?,  in  which, 
however  a  delay  of  two  days  was  occasioned  by  the  tempestuous 
weather. 

"  Mr.  Hasskarl,  on  his  arrival,  was  charged  with  the  cultivation 
of  the  Quinquina  at  Java. 

"  We  have  mentioned  some  seeds  sent  by  Mr.  Hasskarl  to  the 
Netherlands.  The  consequences  thereof  are  to  be  considered  as 
resulting  directly  from  the  mission  carried  out  by  that  gentleman, 
and  what  is  to  be  said  of  them  will  find  an  appropriate  place  here. 

**  Seeds  of  various  sorts  of  Quinquina  have  successfully  been  re- 
ceived at  the  Colonial  office  as  follows  :«> 

1.  "  Cinchona  Condamtnea^  Lamb.,  var.  h,  lanci/oHay  Wedd.  (C. 
lanci/olia^  Mutis),  collected  in  new  Granada,  and  presented  to  His 
Majesty's  Consul-General  there,  Mr.  Lansbergc,  by  the  famous 
traveller  Karstens.  From  these  seeds  a  few  plants  have  been 
raised  in  the  Academical  Garden  at  Leyden.  From  Mr.  Hasskarl 
were  received — 

2.  "  Cinchona  amy gdali foliar  Wedd.  Sent  immediately  to  Java 
per  Overland  Mail. 

3.  ••  Cinchona  Calhat/a,  Wedd.,  from  the  Valley  of  Sandia,  in 
the  province  of  Carabaya,  in  Peru.  Of  this  sort  a  quantity  was 
sent,  immediately  on  its  arrival,  by  post  to  Java ;  another  quantity 
was  sown  in  the  Botanical  Garden. 

4.  **  Cinchona  Calisaya,  Wedd,  var.  fi.  Josephtnte ;  sown,  but 
come  up  badly  in  the  Garden  at  Leyden. 

5.  "  Cinchona  ovata,  R.  et.  P.  fCascarilla  cn'spilla,  rhiqua  or 
chiquaj.  We  were  informed  that  this,  like  No.  4,  grows  as  a  shrub 
in  the  neighbourhood  of  Hohubamba  (Peru),  5-6000  Paris  feet,  on 
Bunny  slopes  ;  whereas  No.  5  grows  at  6-7000  feet  in  high  woods, 
and  even  on  slopes  in  a  mouldy  soil,  more  or  less  mixed  with 
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mica-slate,  which   circumstances  were  taken  into  consideration  in 
laying  the  seed  to  germinate,  and  in  the  raising  of  the  plant. 

'*  The  seeds  received  (with  the  exception  of  those  sent  directly 
to  Java)  were  immediately  distributed  by  the  Minister  for  the  Co- 
lonies to  the  Directors  of  the  Botanical  Gardens  of  the  Universities 
and  of  Amsterdam,  to  be  germinated,  and  further  cultivated.  It 
will  be  unnecessary  to  mention  that  these  directors,  deeply  im- 
pressed with  the  importance  of  the  matter,  used  every  effort  to 
make  these  objects  answer  the  views  of  the  Minister.  In  the  be- 
ginning of  1854,  and  since,  in  1855,  his  Excellency,  even  a  short 
time  after  the  sowing,  received  from  the  Botanical  Gardens  favour- 
able reports  concerning  the  germination. 

"  With  reference  to  the  seeds  that  the  Minister  sent  by  the  Over- 
land Mail  to  Java,  to  be  sown,  favourable  advices  have  been  re- 
ceived from  the  Governor-General  (see  lower)  ;  which  last  circum- 
stance induced  the  Minister  to  request  the  return  of  the  seeds  from 
the  Gardens  in  the  Netherlands,  and  to  send  them  likewise  by 
Overland  Mail  to  East  India.  It  will  be  readily  seen  that  the 
Minister,  in  trying  and  promoting  the  matter  by  all  the  means  in 
his  power,  has  had  no  other  aim  than  that  of  assuring  himself  of 
the  success  of  the  intended  transplanting.  The  Quinquina  plants 
raised  in  the  Gardens  progressed  in  their  development  00  much, 
that  even  in  1854  some  were  sent  to  Java.  This  really  took  place, 
and  they  were  sent  from  Leyden,  Utrecht,  and  Amsterdam. 

1 .  "  From  Leyden  plants  of  Cinchona  Calisaya, 

2.  "  From  Utrecht,  plants  of  the  Cinchona  ovata. 

3.  **  From  Amsterdam,  plants  of  Cinchona  Calisaya  and  dncko- 
na  puhescens. 

"  Of  No.  1  favourable  reports  have  been  received;  of  No.  2  such 
are  still  expected. 

"  Could  there  possibly  be  a  doubt  as  to  the  correctness  of  the  nam- 
ing of  the  sorts  of  those  received  from  Mr.  Hasskarl  under  the  name 
of  *  Cinchona  Calisaya,  Wedd'  ?  I  think  not.  The  Government  had 
sent  a  thoroughly  competent  person,  and  one  who,  by  a  long  expe- 
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rience  in  the  investigation  of  nature,  bad  become  a  clever  botanist, 
and  whose  writings  testify  to  bis  strict  exactness  and  scrupulous 
nicety  in  the  smallest  particulars ;  bis  love  of  truth  is  above  all 
praice ;  bis  special  knowledge  of  the  subject  must  be  a  guarantee 
against  all  mistake.  With  such  security  for  my  conviction,  I  thought 
to  be  able^  d  priori^  to  foresee,  that  from  the  seeds  which  the  Go- 
vernment has  been  pleased  to  entrust  to  the  Botanical  Gardens,  if 
they  germinated,  no  other  plants  than  the  Calisaya  Quinine-tree 
would  appear,  under  which  name  I  received  them. 

**The  result  has  not  disappointed  the  expectation.  The  Quin- 
quinas here  developed  are  Calisaya  plants.  A  strict  inquiry  has 
proved  this  to  me  as  certainly  as  science  only  can. 

"Under  date  of  the  2l8t  of  October,  1854,  the  Governor-Gene- 
ral  informed  the  Colonial  Minister  that  a  great  part  of  the  Quin- 
quina plants  had  attained  such  a  growth  that  they  could  be  planted 
out  in  a  regular  garden.  Later  advices  concerning  the  planting 
out  do  not  inform  us  of  the  preservation  of  the  greatest  number  of 
the  plants  which  came  up  from  seeds  at  the  Tjibodas,  but  this  was 
not  to  be  expected ;  this  has  nowhere,  or  never  been  the  case  with 
transplantation.  Experience  yet  teaches  us  that  plants  produced 
from  seeds  do  not  always  grow  up  and  remain  sound. 

"  The  result  of  the  culture  of  the  Quinquina,  under  the  direction 
and  care  of  Mr.  Teysmann,  as  well  those  obtained  from  seeds  of 
Mr.  Hasskarl,  as  those  sent  on  former  occasions  from  Leyden  and 
Amsterdam,  is  as  follows : — 

"  In  the  beginning  of  the  month  of  November,  1854,  Mr.  Teys- 
raann  went  to  Tjipannas  to  prepare  the  ground  for  the  transplant- 
ing of  the  Quinquina  plants  there. 

"  The  ground  which  Mr.  Teysmann  judged  proper  for  the  pur- 
pose was  then  covered  with  heavy  wood ;  this  however  being  pre- 
pared, the  transplanting  began.  It  was  about  half  a  mile  above 
the  Garden  of  Tjibodas,  perhaps  800  or  400  feet  higher  than  this 
place,  and  consequently  4600  to  4700  feet  above  the  level  of  the 
sea.  The  soil  is  very  mouldy,  with  a  porous,  greasy,  red  subsoil, 
in  which  trees  of  colossal  height,  mostly  150  feet,  with  a  diameter 
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of  four  to  six  feet,  thrive  luxuriantly,  but  which  however  are  now 
cut  down.  The  land  lies  to  the  north-west  of  the  deep  ravine  of 
Tjibodas,  on  the  slope  of  the  Gedeh  Mountains,  and  offers  above, 
as  well  as  below,  good  ground  for  extending  the  culture,  provided 
that  the  woods  be  felled.  The  climate  through  the  whole  year, 
but  particularly  in  the  rainy  season,  is  very  damp,  and  the  vege- 
tation is  at  times  wrapped  in  the  clouds. 

*'  To  these  are  now  to  be  added  the  Calisaya  plants  brought  di- 
rectly from  Peru  by  Mr.  Hasskarl,  those  sent  by  Willink  of  Am- 
sterdam, those  sent  and  yet  to  be  sent  from  the  Gardens  of  the  Uni- 
versity and  of  Amsterdam,  and  the  plants  which  at  different  times 
have  been  sent  from  the  Netherlands  to  East  India,  besides  those 
which  are  jet  to  come  up  from  seeds  now  there  ;  by  which  it  may 
be  computed  that  the  plantations  already  made  are,  or  will  be  in  a 
short  time,  much  more  numerous  than  the  success  of  the  culture 
required. 

*'  How  well  soever  we  may  be  convinced  that  all  the  care  we  can 
desire  is  given  to  the  plants  by  Mr.  Teysmann,  it  is  not  likely  that 
the  cultivation  can  be  taken  to  heart  better  than  by  him  who,  on 
innumerable  occasions,  has  risked  his  life  in  the  countries  from 
which  he  brought  the  living  trees  to  Java.  The  observations  con- 
cerning their  growth,  and  the  natural  state  of  the  places  where 
they  are  found,  can  be  applied  to  the  culture  at  Java.  Numerous 
particulars,  which  the  most  curious  observer,  who  has  not  visited 
the  original  places  where  they  grow,  would  pass  by,  are  here 
brought  to  bear  by  the  experience  of  Mr.  Hasskarl.  The  long 
residence  of  that  natural  philosopher  at  Java,  his  acquaintance  with 
the  topography  of  the  Island,  with  the  elevations,  table-lands, 
mountains  and  their  slopes,  the  constitution  of  the  soil,  and  the 
comparison  of  all  these  with  those  in  the  countries  where  the  Quin- 
quina grows  ;  this  rich  treasury  of  knowledge  and  experience,  we 
are  of  opinion,  enables  us  to  look  for  success  to  attempts  so  well 
undertaken. 

**  With  all  that  has  already  been  said  with  regard  to  the  mea- 
sures taken  by  the  Government,  and  the  direct  importation  from 
South  America  by  Mr.  Hasskarl,  we  think  it  not  improper  to  say  a 
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little  of  what  has  been  done  by  means  of  botanical  gardens  in  the 
Netherlands,  and  by  one  private  person,  Mr.  J.  Willink,  in  the 
canseof  this  weighty  matter,  although  those  endeavours  alone 
Would  not,  in  our  opinion,  have  attained  the  object  of  the  importa- 
tion. 

"  From  the  Botanical  Garden  at  Amsterdam  the  Professor  Mi- 
qnel  sent  several  Quinquina  plants  to  Java.  The  results  of  the 
sending  out  of  a  Quinquina- tree  to  Java  in  1847,  under  the  name 
of  Cmehona  atha^  were  very  favourable.  This  tree,  after  having 
blossomed  at  Java,  was  called  there  CascariUa  Muzonensis^  Wedd., 
or  Cinchona  Muzanensis,  Gaud.  Mr.  Teysmann  occupied  himself 
with  the  management  of  this  tree,  which  is  a  shrub,  and  quickly 
obtained  from  it  more  than  a  hundred  plants. 

**  To  promote  the  chemical  investigation  of  this  sort  of  Quinqui- 
na, a  few  branches  were  sent  to  Mr.  Rost  van  Tonningen,  then  apo- 
thecary at  the  Government  Laboratory  at  Batavia  ;  an  analysis  of 
which,  on  account  of  the  small  quantity  of  bark,  was  not  easy. 
There  was  no  Quinine  in  it,  but  a  resin  which  unmistakably  had  the 
smell  of  Quinquina  resin,  and  deserved  further  inquiry  as  soon  as  a 
larger  quantity  of  the  bark  should  be  obtained.  He  determined  to 
make  a  second  analysis,  when  the  trees  should  be  older,  and  he 
should  have  a  larger  quantity  of  the  bark.* 

**  We  remark  here,  that  till  now  it  is  not  known  at  what  period 
the  alkaloids  develop  themselves ;  and  we  may  expect  that  a  fur- 
ther analysis  of  the  bark  of  this  sort,  furnished  by  the  justly-cele- 
brated  Botanical  Garden  of  Amsterdam  to  Dutch  East  India,  will 
afford  us  a  new  subject  of  information.  We  may  not  omit  to 
mention  that,  for  our  chemists  in  Dutch  East  India,  a  new  field  of 
inquiry  is  opening,  which  may  be  of  great  importance  to  the  very 
difficult,  and  as  yet  imperfect,  chemical  history  of  Quinquina  barks. 

**  From  the  Botanical  Garden  at  Amsterdam,  besides  the  exports 
made  by  order  of  the  Minister,  plants  of  Cinchona  Calisaya  were 
successively  sent  to  East  India,— as  in  April,  1851,  six  plants; 
December,  1851,  three  plants;  July,  1852,  four  plants.    Mr.  Wil- 

*  The  rciult  of  the  inquiry  of  Mr.  Rost  ran  Tonningen  was  published  in  the  Nat. 
Trdiohrift  (BatovU,  1862). 
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link,  of  Amsterdam,  has  also  sent  once  or  twice  to  Java,  and  there- 
by has  shown  his  real  interest  in  the  good  cause. 

**  In  the  Botanical  Garden  at  Paris  some  plants  of  the  CSnehanm 
CalUaya  had  grown  up  from  seeds,  sent  by  Mr.  Weddell  from 
South  America ;  part  of  these  were  sent  to  Algiers,  the  rest  were 
'  kept  at  Paris.  In  1851  I  saw  two  plants  in  one  of  the  greenhouset, 
which,  I  was  assured,  were  the  only  ones  left  These,  as  I  guess, 
were  from  2-2}  feet  high,  and  were  in  a  healthy  state.  It  would 
have  been  indiscreet  to  have  asked  for  one  of  those  two  plants  ;  I 
learned  however  that  there  was  one  at  Messrs.  Thibaut  and  Ke- 
teli^re's,  which  seemed  to  me  the  same.  This  plant  was  conceded 
to  me,  and  was  sent  from  Paris  to  Leyden  on  the  2l8t  of  July, 
1851.  It  grew  luxuriantly  here,  and  in  a  few  weeks  attained  a 
length  of  75  inches  ;  it  was  sent  by  the  Minister's  orders,  in  an 
apparatus  expressly  made  for  it,  to  Java,  on  the  1st  of  December, 
1651. 

*'  A  letter  from  BataWa,  2l8t  April,  1852,  informed  me  that  what 
I  had  sent  had  succeeded ;  for  which,  it  appeared,  that  the  minute 
care  and  the  particular  form  of  the  apparatus  were  to  be  thanked. 
A  few  slips  were  immediately  taken  from  this  little  tree  ;  and  the 
preservation  of  the  plant  was  ensured,  if  unfortunately  the  chief 
stem  should  wither,  for  which,  at  first,  there  was  some  fear.  The 
slips  grew,  and  the  tree  also  was  preserved,  to  which  its  tranaplan* 
tation  to  Tjipannas  certainly  contributed. 

*^  The  last  advices  from  East  India,  concerning  this  plant,  sent 
from  the  Botanical  Garden,  stated  that  very  favourable  expecta- 
tions were  formed  of  it,  and  that  it  had  already  attained  a  height 
of  5  J  feet.  Will  the  cultivation  at  Java  succeed  ?  Will  the  soil, 
the  air,  the  light,  the  degree  of  warmth,  of  dampness,  and  other 
atmospheric  relations,  lastly,  will  the  particular  situation,  suit  the 
culture  ?  WiU  the  plant  there  find,  in  a  word,  all  that  it  finds  in  iU 
native  toil  that  is  necessary  for  iU  development  in  iU  normal  aUte, 
and  there  everything  to  form  all  that  which  makes  it  the  moat 
vahiable  of  all  medicinal  substances  that  the  earth  anywhere  af- 
fords? 
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"  Of  no  new  agricultural  undertaking  is  the  result  to  be  consi- 
dered at  certain.  The  whole  system  of  agriculture  consists  but  in 
the  exchange  or  transplantation  of  plants  from  outplace  to  another. 
This  holds  good  for  the  agriculture  of  all  Europe,  and  we  may  say 
the  same  (as  far  as  we  are  acquainted  with  them)  for  the  other  parts 
of  the  world ;  but  this  is  particularly  the  case  with  the  culture  in 
tropical  districts,  and  with  European  civilization  in  other  parts  of 
the  world.  The  numberless  host  of  crops  of  economical  or  techni- 
cal  nature  belong,  rarely,  or  never,  by  nature,  to  the  lands  in  which 
we  see  them  raited.*  But  those  cultivated  plants  are  just  the  most 
useful  of  the  whole  earth.  We  seek  and  find  at  last,  without  dif. 
ficulty,  all  the  circumstances  that  they  require,  if  the  plants  are  not 
wholly  unfit  for  the  change  of  air  and  soil,  wliich  quickly  appears. 
Many  plants  for  the  commerce  of  Java,  whose  produce,  that  of  some 
at  least,  brings  large  sums  annually  to  the  treasury,  are  not  indige- 
nous to  that  beautiful  country,  but  have  been  brought  to  it  from 
elsewhere, — Cofiees  from  Arabia,  indigo  from  Southern  Africa, 
cinnamon  from  Ceylon,  vanilla  and  nopal  from  Mexico,  tobacco  from 
America,  rice  from  China  and  Japan,  etc.  Of  some  others  the  ori- 
gin is  no  longer  to  be  known.  Other  plants  were  originally  there, 
but  specimens  of  them  have  also  been  imported  from  other  places, 
and  they  all  succeed  excellently.  To  expose  all  this  in  detail  would 
be  to  communicate  things  already  known.f 

*  Von  Humboldt  (and  we  cannot  produce  a  grtater  authority)  says  in  his  Esiay 
'  8ur  la  O^ographie  des  Plantes/  p.  27 :  '*  L*liomme,  inquiet  et  laborieuz,  en  par- 
eourant  let  diyersei  parties  du  monde,  a  forc^  un  certain  nombre  de  v€g€taux 
dliabiter  tons  les  climats  et  toutes  Its  hauteurs ;  mais  eet  empire  exerc^  sur  ces  dtrtt 
organises  n'a  point  d^natur^  leur  nature  primitiTe.  La  pomme-de-terre,  cultiv^e 
&  Chili  k  trois  mille  six  cents  mitres  de  hauteur,  porte  la  m£me  fleur  queceUeque 
Ton  a  introduite  dans  let  plaines  de  la  Siberia.  L'orge  qui  nourrissait  les  chcTaux 
d*Achille  etait  sans  doute  la  m^me  que  nous  semens  aujourd'hui.  Les  formes  ca- 
raet^ristiques  des  v^g^taux  et  des  animaux,  que  pr^sente  la  surface  actueUe  da 
globe,  ne  paraissent  aToir  subi  aucun  changement  depuis  les  ^poques  les  plus  recu- 
l^es,"  etc. 

t  Humboldt  says  (p.  27),  *'  C'est  ainsi  que  Thomme  change  &  son  gr^  la  sur- 
face du  globe  et  rassemble  autour  de  lui  les  plantes  des  climats  les  plus  Moign^s. 
Dans  les  colonies  Europlennes  des  deux  Indes  un  petit  terrain  cultiT^  pr^seate  le 
cafig  dc  IMrabie,  la  canne  4  sucre  de  la  Cbine,  Tindigo  de  I'Afrique  et  une  foule 
d'autrcs  ^egetaux  qui  appartient  aux  deux  hemispheres."    Others  think  indigo  an 
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The  Island  of  Java  must  be  considered  as  having  not  higli  alone 
but  also  low  temperature,  and  different  climates,  even  if  it  be  not 
known  by  experience.  On  one  and  the  same  island  grow  cocoa* 
palms  and  species  of  oak ;  from  its  plains  to  the  different  elcTa^ 
tions  are  found  all  the  varieties  of  vegetation  which  are  met  with 
from  the  equator  to  the  temperate  zones.  The  plains  of  Java  fur- 
nish the  tropical  flora  in  all  its  varieties ;  and  the  heights,  table- 
lands, and  mountain-tops,  the  floras  of  Southern  and  Middle  Eu- 
rope. The  plains  of  Europe  present  many  floras  agreeing  with 
that  of  the  Java  mountain-tops,  which  are  9,000  feet  higher. 

"The  progress  of  our  knowledge  of  the  geographical  propaga- 
tion of  plants,  and  of  that  propagation  in  connection  with  the 
knowledge  of  the  physical  constitution  of  countries,  offer  a  vast 
field  for  enterprise  in  the  culture  and  transplantation  of  plants, 
which  may  sometimes  be  brought  from  distances  of  thousands  of 
miles. 

"  The  situation  of  many  of  the  Quinquina  districts  being  analo- 
gous to  the  geographical  breadth  of  Java,  must  not  be  lost  sight  of. 
If  this  island  does  not  present  a  like  temperature  in  respect  to 
the  division  of  the  quantity  of  sunlight,  that  mighty  spur  to  vege- 
tation, it  will  however  give  some  analogy. 

*'  There  exists  at  Java  a  principal  requisite,  which  is  of  the 
greatest  importance,  and  which  almost  warrants  success.  It 
is  this :  a  good  result  to  the  transplantation  of  the  Quinquina- 
tree  from  its  native  soil  to  a  foreign  land,  can  only  be  expected  if 
(except  conditions  of  less  weight)  one  principal  condition  be  ful- 
filled, namely  that  the  trees  be  not  planted  in  any  country  beyond  the 
tropics  ;  as  only  in  the  tropics  does  a  temperature  sufficiently  even 
and  unvarying  last  during  the  whole  year,  and  by  which  the  free 
development  of  the  Quinquina-tree  is  made  dependent  by  nature, 
as  it  appears  in  the  geographical  extent  of  those  trees  in  Bolivia, 
Peru,  Ecuador,  New  Oranada.  For  this  reason,  the  countries 
without  the  tropics,  as  Algiers  or  the  Himalaya  Mountains,  could 

Indian  plant,  although  from  the  different  information  and  opinions  we  nuy  dednee 
that  the  matter  is  uncertain.  See  Roxb.  Fl.  Ind.  iii.  379  ;  Wight  and  Am.  Frodr. 
p.  202  i  Boyle,  lU.  Himal.  1. 195  ;  Alph.  do  Candolle,  Geogr.  Bot.  ii.  854. 
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never  aerve  for  the  culture  of  the  Quinquina-tree,  because  they  lie 
without  the  tropics,  and  the  difference  in  the  temperature  of  winter 
and  summer  is  too  great  to  suppose  that  trees  that  have  been  used 
to  an  even  temperature  through  the  whole  year,  would  thrive  there. 
Similar  elevations,  with  a  climate  constituted  as  nearly  as  possible 
alike,  having  the  same  variations  by  day  and  night,  are  to  be  found. 
On  the  mountains  of  Java,  floras  similar  to  those  of  the  Quinquina- 
woods  of  Peru,  may  indicate  the  way,  the  place,  the  soil  probably, 
where  the  Quinquina  may  be  cultivated  with  good  success. 

*'  In  the  opinion  of  Dr.  Junghuhn,  the  elevation  for  the  culture 
of  the  Quinquina  is  to  be  found  at  5000  and  6000  feet,  or  even 
higher,  particularly  as  we  can  with  confidence  assert  that,  in  Ame- 
rica, experience  has  taught  us  that  those  sorts  which  are  met  with 
in  the  lower  stations  produce  less  Quinine,  and  are  used  by  the 
Carcarilleros  only  to  mix  with  the  better  barks. 

*'  The  experience  at  first  acquired  should  plead  for  the  correct- 
ness of  the  assertion  of  many  Dutch  naturalists,  who  have  fre- 
quently raised  their  voices  in  this  important  cause,  and  for  the  me- 
rited confidence  which  was  reposed  in  their  opinions  by  the  prese  nt 
Minister  for  the  Colonies,  M.  Charles  Pahud,  under  whose  direc- 
tion, doubtless  to  his  own  satisfaction,  this  matter  was  begun  and 
has  been  so  far  successfully  carried  out ;  indeed  the  culture  is  al- 
ready begun,  as  we  think  we  have  established  in  this  communica- 
tion ;  but  particularly  by  advices  from  Java,  by  which  we  are  in- 
formed that  the  culture  of  the  Quinquina  is  so  far  advanced  that 
they  are  of  opinion  that  it  is  impossible/or  it  to  Jail,  These  foreign 
plants  have  been  so  acclimated,  multiplied,  raised  from  seeds, 
planted  out,  and  all  with  such  good  success,  that  the  Quinquina 
plantation  is  reported  as  being  in  a  very  flourishing  state. 

"  We  are  convinced  that  unless  great  and  not  to  be  foreseen  ca- 
lamities befall  them,  we  shall  in  a  few  years  see  Quinquina  planta- 
tions at  Java  yielding  the  best  sorts  of  Peru  and  Bolivia.  The  num- 
ber of  trees  which  may  be  raised  in  a  few  years  is  incalculable ;  but 
if  we  take  for  the  basis  of  our  calculation,  the  fact  that  a  small  tree 
which  arrived  at  Java  three  years  ago,  is  now  five  feet  and  a  half 
high,  and  has  given  off  sixty  striplings,  then,  in  a  few  years,  by  a 
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proportionate  continuation  of  the  culture,  the  number  of  trees  will 
be  increased  to  millions. 

*<  Thus  we  have  succeeded  in  carrying  out  a  matter  in  which  the 
whole  human  race  has  an  incalculable  interest,  and  which  was  un- 
dertaken, not  for  the  Netherlands  alone,  from  thirst  for  gain  or 
commercial  speculations,  but  for  the  real  benefit  of  mankind.  We 
flatter  ourselves  that  the  Netherlands,  on  this  account,  may  reckon 
on  the  approbation  of  the  whole  civilized  world/' 
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We  re-publish  the  following  paper  by  Sir  R.  Murchison,  from 
the  proceedings  of  the  Royal  Society  not  only  on  account  of  the 
intrinsic  interest  attaching  to  the  subject  but  as  an  example  of  care- 
ful induction  and  research  applied  to  a  singular  natural  phenome- 
non, and  as  an  example  of  the  caution  with  which  conclusions 
should  be  drawn  regarding  the  nature  and  origin  of  remarkable 
appearances  in  nature.  Young  and  rash  observers,  particularly  in 
India  where  access  to  books  and  well  authenticated  specimens  is 
often  difficult,  are  too  apt  to  pronounce  dogmatically  on  forms 
which  meet  them  in  the  course  of  their  inquiries.  The  care  and 
circumspection  exhibited  by  so  eminent  a  philosopher  as  the  Pre- 
sident of  the  Geological  Society  in  this  investigation  should  serve 
as  a  warning  against  too  hasty  and  confident  a  reliance  on  first 
impressions. 

"  In  bringing  this  notice  before  the  Royal  Society,  it  is  unneces- 
sary to  recite,  however  briefly,  the  history  of  the  fall  of  aerolites  or 
meteorites,  as  recorded  for  upwards  of  three  thousand  years,  though 
I  may  be  pardoned  for  reminding  my  Associates,  that  the  pheno- 
menon was  repudiated  by  the  most  learned  academies  of  Europe  up 
to  the  close  of  the  last  century.  The  merit  of  having  first  endea- 
voured to  demonstrate  the  true  character  of  these  extraneous  bodies 
is  mainly  due  to  the  German  Chladni  (1794),  but  his  efibrts  were  at 
first  viewed  with  incredulity.  According  to  Vauquelin  and  other 
men  of  eminence  who  have  reasoned  on  the  phenomena,  it  was  in 
1802  only  that  meteorites  obtained  a  due  degree  of  consideration 
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tnd  something  like  a  definite  place  in  science  through  the  studies 
of  Howard,  as  shown  in  his  memoir  published  in  the  Philosophical 
Transactions. 

*'  Vauquelin,  Elaproth,  and  other  distinguished  chemists,  in- 
cluding Berzelius  and  Rammelsberg,  have  successively  analysed 
these  bodies,  and  the  result  of  their  labours,  as  ably  brought  to- 
gether in  the  work  of  the  last-mentioned  author,  is,  that  whilst 
they  have  a  great  general  resemblance  and  are  distinguishable  on 
the  whole  by  their  composition  from  any  bodies  found  in  the  crust 
of  the  earth,  each  of  their  component  substances  is  individually 
found  in  our  planet.  They  are  also  peculiarly  marked  by  the  small 
number  of  minerals  which  have  collectively  been  detected  in  any 
one  of  them ;  nickel  and  cobalt,  in  certain  relations  to  iron,  being 
the  chief  characteristics  of  the  metallic  meteorites. 

"  Of  the  various  theories  propounded  to  account  for  the  origin  of 
these  singular  bodies,  it  would  indeed  ill  become  a  geologist  like 
myself  to  speak  ;  and  referring  in  the  sequel  to  some  of  the  various 
works  in  which  the  subject  has  been  brought  within  formula,  I 
will  at  once  detail  the  facts  connected  with  the  discovery  of  this 
metalliferous  body  in  the  heart  of  a  tree,  as  now  placed  before  the 
Members  of  our  Society,  feeling  assured  that,  whatever  be  their 
ultimate  decision,  my  contemporaries  will  approve  of  the  efforts 
that  have  been  made  to  account  for  this  singular  and  mysterious 
phenomenon. 

"  On  the  2nd  of  June,  a  timber  merchant,  residing  at  North  Brix- 
ton, named  Clement  Poole,  brought  the  specimen  now  exhibited  to 
the  Museum  of  Practical  Geology,  when  it  occurred  to  Mr.  Tren- 
ham  Reeks,  our  Curator,  that  it  might  be  a  meteorite,  and  on  in- 
specting its  position  in  the  mass  of  wood,  and  having  heard  all  the 
evidence  connected  with  it,  I  was  disposed  to  form  the  same  conclu- 
sion. On  submitting  a  small  portion  of  the  metallic  part  to  a  qua- 
litative test  in  the  metallurgical  laboratory  of  our  establishment, 
the  presence  of  nickel,  cobalt  and  manganese  was  detected  in  the 
iron  included  in  the  mass,  and  as  the  surface  was  scorified,  indent- 
ed, uneven,  and  partially  coated  with  a  peculiar  substance,  the 
surmise  as  to  the  meteoric  nature  of  the  imbedded  material  seemed 
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to  be  rendered  much  more  probable.  Again,  in  looking  at  the 
wood  which  immediately  surrounded  that  portion  of  the  mass  which 
remained,  as  it  is  now,  firmly  inserted  in  the  tree»  a  blackened 
substance  was  observed  to  be  interpolated  between  the  supposed 
meteorite  and  the  surrounding  sound  wood.  On  the  outside  of 
this  substance  (which  had  somewhat  a  charred  aspect)  we  observ- 
ed a  tiue  bark,  which  follows  the  sinuosities  of  the  wood  wherever 
the  latter  appears  to  have  been  influenced  by  the  intrusion  of  the 
foreign  mineral  matter. 

"  Seeing  thus  enough  to  satisfy  our  conjecture,  if  sanctioned  by 
other  evidence,  I  desixed  Mr.  Poole  to  bring  all  the  fragments  of 
the  wood  he  had  not  destroyed  which  surrounded  this  body.  On 
placing  the  ends  of  some  of  these  (also  now  exhibited)  on  the  parta 
from  which  they  had  been  sawed  off,  they  indicated  that  the  space 
between  the  mineral  substance  and  the  surrounding  sound  wood 
widened  upwards ;  the  decayed  wood  passing  into  brown  earthy 
matter  with  an  opening  or  cavity  into  which  rootlets  extended.  On 
interrogating  Mr.  Poole,  who  cut  down  the  tree  and  superintended 
the  breaking  up  of  its  timber,  I  learnt  from  him  all  requisite  parti- 
culars respecting  its  dimensions,  the  position  of  the  ferruginous 
mass,  the  quantity  of  wood  above  and  below  it,  a  description  of  the 
place  where  the  stool  of  the  tree  was  still  to  be  seen,  and  of  the 
parties  who,  living  on  the  spot,  were  acquainted  with  every  circum- 
stance which  could  throw  light  on  the  case. 

*•  At  this  period  of  the  inquiry,  the  Museum  in  Jermyn  Street 
was  visited  by  Dr.  Shepard,  Professor  in  the  University  College, 
Amherst,  United  States,  whose  researches  on  meteorites  are  widely 
known,  and  who  has  furnished  an  able  classification  of  them  by 
which  they  are  divided  into  the  two  great  classes  of  stony  and  me- 
tallic. Having  carefully  examined  the  specimen,  Dr.  Shepard 
expressed  his  decided  belief  that  it  was  a  true  meteorite,  and  the 
next  day  wrote  to  me  the  following  account  of  it ;  at  the  same  time 
referring  me  most  obligingly  to  a  series  of  interesting  publications 
on  the  subject  as  printed  in  America  and  Europe*  : — 

*  Dr.  Shepard's  numeroui  memoirs  on  meteorites  are  all  to  be  found  in  the  to- 
lumei  of  the  American  Journal  of  Science  and  Art,  and  in  the  lame  work  the  read- 
er will  find  not  only  the  general  clauification  of  these  bodies  by  this  author,  who 
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"  Concerning  the  highly  interesting  mineral  mass,  lately  found 
enclosed  in  a  trunk  of  a  tree,  and  of  which  you  have  done  me  the 
honour  to  ask  my  opinion,  I  beg  leave  to  observe,  that  I  have  no 
hesitation  in  pronouncing  it  to  be  a  true  meteoric  stone. 

"  Aside  from  the  difficulty  of  otherwise  accounting  for  it,  under 
the  circumstances  in  which  it  is  found,  the  mass  presents  those 
peculiar  traits  that  are  regarded  as  characteristic  of  meteorites.  It 
has,  for  example,  a  fused,  vitrified  black  coating,  which  is  quite 
continuous  over  a  considerable  part  of  the  mass,  and  contains  se- 
veral grains  and  imbedded  nodular  and  vein-like  portions  of  metallic 
iron,  in  which  I  understand  nickel  and  cobalt  have  been  detected. 

"  The  general  character  of  the  body  of  the  stone  is  indeed  pecu- 
liar ;  and  as  a  whole,  unlike  any  one  I  have  yet  seen ;  it  being 
principally  made  up  of  a  dull  greyish  yellow,  peridotic  mineral, 
which  I  have  nowhere  met  with  among  these  productions,  except 
in  the  Hommoney  Creek  meteoric  iron  mass,  and  which  exists  in 
it  only  in  a  very  limited  quantity.  It  is  singular  to  remark  also, 
that  the  stone  under  notice  strikingly  resembles  in  size,  shape  and 
surface,  the  iron  above  alluded  to. 

"  The  absence  of  the  black,  slaggy  coating  on  one  of  the  broad 
surfaces  of  the  stone,  may  arise  from  its  having  been  broken  away, 
by  the  violence  to  which  it  must  have  been  subjected  in  entering 
the  tree ;  for  it  appears  to  have  buried  itself  completely  at  its  con- 
tact, an  operation  which  would  probably  have  been  impossible,  in 
the  case  of  a  stone,  but  for  its  wedge-shape  configuration,  and  the 
coincidence  of  one  of  its  edges  with  the  vertical  fibres  of  the  wood. 

poflieMes  a  collection  from  103  localitiei,  but  aUo  essays  on  the  same  subject  by  his 
conntrymea  Dr.  Trooat,  Professor  Silliman,  Jan.,  and  Dr.  Clark. 

In  our  own  country,  Mr.  Brayley  published  some  years  ago  a  comprehensiTe 
view  of  this  subject  in  the  Philosophical  Magazine,  and  recently  Mr.  Oreg  has  in 
the  same  publication  put  together  all  the  preTious  and  additional  materials,  with 
tables  showing  the  geographical  distribution  of  meteorites.  Among  the  well-re- 
corded examples  of  the  fall  of  metalliferous  meteorites,  no  one  is  more  remarka- 
ble than  that  which  happened  in  the  year  1861,  about  sixteen  leagues  S.  £.  of 
Barcelona  in  Spain.  In  describing  that  phenomenon,  Dr.  Joaquim  Balcells,  Pro- 
fessor of  Natural  Sciences  at  Barcelona,  has  illustrated  the  subject  with  much  eru- 
dition, whilst  his  theoretical  Tiews  are  iogenioui  in  his  endearour  to  explain  how 
meteorites  are  deriTed  from  the  moon. 
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**  In  reply  to  a  question  I  subsequently  put  to  Dr.  Shepard  as  to 
whether  he  knew  of  any  examples  of  meteorites  having  struck  trees 
in  America,  he  replied  as  follows  :— 

**I  think  you  will  find  in  the  volurae  I  left  with  Mr.  Reeks  at 
the  Museum,  an  account  of  the  fall  of  Little  Piney,  Missouri,  Feb- 
ruary Idth,  1839  ;  in  which  it  is  stated  that  the  stone  struck  a  tree 
and  was  shattered  to  fragments,  it  being  one  of  a  brittle  character. 
In  the  interior  of  the  Cabarras  country,  N.  Carolina,  a  stone  (Oc- 
tober 31,  1849)  I  know  struck  a  tree,  and  I  found  it  was  difficult, 
indeed  impossible,  to  separate  completely  the  adhering  woody 
fibres  from  the  rough  hard  crust  of  the  meteorite.  The  stone  in 
this  case  is  a  peculiarly  tough  one,  having  a  decidedly  trappean 
character,  rendering  it  as  nearly  infragile  as  cast  iron." 

^*  Aware  that  some  time  must  elapse  before  the  precise  analysis, 
which  I  wished  to  be  made  in  the  laboratory  of  Dr.  Percy,  could  be 
completed,  and  that  the  last  meeting  of  the  Royal  Society  was  to 
be  held  this  evening,  I  announced  the  notice  I  am  now  communi- 
cating. At  the  same  time  I  resolved  to  visit  the  locality  where  the 
tree  stood  and  to  obtain  on  the  spot  all  the  details  required.  Hav- 
ing done  so,  accompanied  by  Mr.  Robert  Brown,  Sir  Philip  Grey 
Egerton,  Professor  J.  Nicol,  and  Mr.  Trenham  Reeks,  the  informa- 
tion ultimately  obtained  was  as  follows  : — 

"  The  man  who  helped  to  cut  down  the  tree  confirmed  in  every 
respect  the  evidence  of  Mr.  Poole  as  to  its  position,  height  and  di- 
mensions, and  pointed  out  to  us  the  stump  or  stool  we  were  in 
search  of,  which  is  to  be  seen  at  nearly  200  yards  to  the  east  of 
the  St.  George's  Chapel,  Lower  Road,  Battersea  Fields,  and  at  the 
eastern  end  of  a  nursery  garden,  between  the  railway  and  the  road, 
occupied  by  Mr.  Henry  Shailer. 

"  The  tree  was  a  large  willow,  probably  about  sixty  years  of 
age,  which  stood  immediately  to  the  east  of  the  old  parsonage 
house  recently  pulled  down.  Its  stem  measured  about  10  feet  in 
circumference  at  3  feet  above  the  ground,  and  had  a  length  of  be- 
tween 9  and  10  feet ;  from  its  summit  three  main  branches  extend- 
ed, one  of  which,  pointing  to  the  S.  W.  or  W.  S.  W.  had  been  for 
many  years  blighted,  and  was  rotten  to  near  its  junction  with  the 
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(op  of  the  main  trunk  ;  a  portion  of  this  blighted  main  branch  it 
exhibited.  The  other  two  main  branches,  which  rose  to  a  height 
of  50  or  60  feet,  were  quite  sound  ;  a  part  of  one  of  these  oflsets  is 
alK)  exhibited. 

**  The  stool  of  the  tree  was  visibly  perfect  and  without  a  flaw, 
and  at  the  wish  of  Mr.  R.  Brown,  a  section  of  it  has  been  obtained 
since  our  visit,  which  is  also  here,  and  the  rings  of  which  seem  to 
confirm  the  supposition  as  to  the  age  of  the  tree. 

**  Mr.  Poole  having  conveyed  the  tree  to  Brixton,  cut  the  trunk 
into  two  nearly  equal  parts,  intending  to  make  cricket-bats  out  of 
each.  In  doing  so,  he  perceived  that  the  upper  portion  of  the 
lower  of  the  two  segments  was  in  a  shaky  or  imperfect  condition, 
and  hence  he  resolved  to  saw  off  the  upper  part  of  it,  intending 
thereby  to  obtain  wood  large  enough  for  the  "  pods"  of  his  cricket- 
bats,  but  not  such  entire  bats  as  he  was  making  out  of  the  upper 
segment. 

*<  In  dividing  the  tree,  the  saw  was  stopped  at  about  8  inches 
from  the  surface  on  one  side  (or  the  breadth  of  a  large  saw)  by  a 
very  hard,  impenetrable  substance,  which  was  supposed  to  be  a 
nail,  and  hence  Mr.  Poole  resolved  to  break  up  the  portion  of  the 
wood  he  had  previously  condemned  as  of  inferior  quality,  and  hew- 
ing it  down  from  the  sides  he  uncovered,  to  his  astonishment,  the 
great  lump  of  metalliferous  matter,  as  now  seen.  Attaching  little 
value  to  it,  much  of  the  surrounding  wood  was  thrown  away  or 
used  up  before  the  specimen  was  brought  to  Jermyn  Street ;  but 
enough  has  been  obtained  to  throw  light  on  the  probable  or  pos- 
sible origin  of  the  included  mass. 

'*  On  interrogating  Henry  Shailer,  a  market  gardener,  who  has 
long  lived  on  the  spot  and  managed  the  ground  where  the  tree 
grew,  when  it  was  part  of  the  garden  of  the  former  clergyman  (Mr. 
Weddell),  I  learnt  from  him  that  he  had  known  the  spot  for  sixty 
years,  that  in  his  days  of  boyhood  it  was  a  fellmonger's  yard,  before 
it  was  attached  to  the  garden.  He  had  observed  that  the  tree  was 
blighted  in  one  of  its  main  branches  for  many  years,  and  had 
always  supposed  that  it  was  struck   by  lightning  in  one  of  two 
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storms,  the  first  of  which  happened  ahout  1838  or  1839,  the  other 
ahoutnine  years  ago. 

*'  So  far  the  evidence  obtained  might  be  supposed  to  favour  the 
theory  that  this  ferruginous  mass*  had  been  discharged  near  to  the 
blighted  branch,  and  had  penetrated  downwards  into  the  tree,  to 
the  position  in  which  we  now  see  it,  charring  and  warping  the  wood 
immediately  around  it  in  its  downward  progress  ;  whilst  in  the  six- 
teen years  which  have  elapsed,  the  wood  renovating  itself,  produc- 
ed the  appearance  which  has  so  much  interested  the  eminent  bo- 
tanists who  have  examined  it,  viz.  Mr.  R.  Brown,  Dr.  Lindley,  Pro- 
fessor Henfrey,  Dr.  J.  Hooker,  and  Mr,  Bennet. 

''On  the  other  hand,  I  must  now  point  out  some  features  of  this 
extraordinary  case  which  check  the  belief  in  the  included  mass  being 
a  meteorite. 

'*  We  found  lying  near  the  root  of  the  tree  two  fragments,  one 
of  which  is  similar  to  the  substance  included  in  the  tree,  while  the 
other  is  decidedly  an  iron  slag.  On  bringing  these  fragments, 
weighing  several  pounds,  to  Jermyn  Street,  and  on  breaking  one 
of  them,  it  was  found,  like  the  supposed  meteorite,  to  contain  cer- 
tain small  portions  of  metallic  iron,  in  which  both  nickel  and  co- 
balt were  also  present ;  and  hence  the  scepticism  which  had  pre- 
vailed  from  the  beginning  of  the  inquiry  in  the  minds  of  some  of 
my  friends,  was  worked  up  into  a  definite  shape. 

''  The  occurrence  of  stones  enclosed  in  wood  is  not  a  novel  phe- 
nomenon. Mr.  Robert  Brown  has  called  my  attention  to  two  cases 
as  recorded  in  the  following  words  : — 

"  De  lapide  in  trunco  betulae  reperto.  G.  F.  Richter  in  Acta 
Phys.  Med.  Acad.  Nat.  Curios,  volume  3,  page  66f  .*' 

*'  Descriptio  Saxi  in  Quercu  invent i.  Eellander,  Acta  Literaria 
ct  Scientiae  Sueciae."     1739,  pp.  502,  603. 

*  The  ferruginoui  mass  is,  it  ii  lupposed,  about  thirty  pounds  in  weight ;  but 
as  one  of  its  extremities  is  still  imbedded  in  the  wood,  the  precise  weight  cannot 
be  stated. 

t  **  Lapis  prsedurus  subalbicans  et  manifeste  siliceus  pruni  ferme  aut  juglandis 
minoris  magnitudine.  *  *  *  *  Nidus  ad  figuram  lapidis  non  plane  accommodatos, 
sed  quadrangttlus,  et  hinc  illinc  in  mediocres  rimas  dcsinens,  corticeque  imprimis 
notabili,  non  multum  ab  exteriori  cuto  direrso,  maximam  partem  vcttitus." 
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"  Since  the  Battersea  phenomenon  was  announced,  Professor 
Henslow,  to  whom  I  had  applied,  wrote  to  me  saying,  that  he  pos- 
sessed a  remarkable  example  of  a  stone  which  was  found  imbed- 
ded in  the  heart  of  a  tree,  in  sawing  it  up  in  Plymouth  Dockyard ; 
and  he  has  obligingly  sent  up  the  specimen,  which  is  now  also  ex- 
hibited.    In  this  case,  judging  from  the  mineral  character  of  the 
rock,  and  its  being  slightly  magnetic,  Professor  Henslow  supposed 
that  it  was  perhaps  a  volcanic  bomb.     On  referring  it  to  Dr.  Shep- 
ard,  that  gentleman  entertains  the  opinion  that  it  is  also  a  mete- 
orite, and  states  that  it  resembles  certain  meteoric  stones  with 
which  he  is  acquainted ;  suspicions  of  which  had  also  been  enter- 
tained by  Professor  Henslow.     From  the  examination  of  a  minute 
fragment  which  I  detached  from  this  stone,  it  appears  to  be  com- 
posed of  a  base  of  felspathic  matter,  with  minute  crystals  of  felspar 
and  of  magnetic  iron  pyrites.     Externally  it  has  a  trachytic  aspect, 
though,  when  fractured,  it  more  resembles,  in  the  opinion  of  Mr. 
Warington  Smyth,  a  pale  Cornish  elvan  or  porphyry  than  any  other 
British  rock  with  which  it  can  be  compared.     Whatever  may  have 
been  the  origin  of  this  stone,  which  is  of  the  size  of  a  child's  head, 
it  is  essentially  different  from  the  metalliferous  mass  from   Bat- 
tersea, to  which  attention  has  been  specially  invited,  and  its  posi- 
tion in  the  heart  of  an  oak  is  equally   remarkable.     Like  the  Bat- 
tersea specimen,  the  segment  of  wood  from  Plymouth  Dockyard  is 
characterized  by  an  interior  bark  which  folds  round  the  sinuosities 
of  the  included  stone. 

"  In  respect  to  the  envelopment  of  manufactured  materials  in 
trees,  my  friend,  Mr.  H.  Brooke,  the  distinguished  mineralogist, 
tells  me  that  he  perfectly  remembers  the  case  of  an  iron  chain 
which  had  been  enclosed  in  the  heart  of  a  tree,  the  wood  of  which 
was  sound  around  the  whole  of  the  included  metallic  body.  This 
specimen  was  to  be  seen  some  years  ago  in  the  British  Museum. 
Again,  he  informs  me  that  at  Stoke  Newington  he  recollects  to  have 
seen  a  tree,  the  trunk  of  which  had  grown  over  and  completely  en- 
closed a  scythe,  except  on  the  sides  where  its  ends  protruded*. 

*  Many  other  examplei  of  extraneous  bodies  found  enclosed  in  the  heart  of  trees 
htve  been  brought  to  my  notice  since  this  account  was  written.  The  most  curious 
of  these  is  perhsps  that  of  an  imsge  of  the  Virgin,  which  baring  been  placed  in  a 
niche  had  become  imbedded  by  the  growth  of  the  tree  around  it. 
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<*  Whatever  may  have  been  the  origin  of  the  metalliferous  mass 
from  Battersea,  its  discoTery  has  at  all  events  served  to  develop 
certain  peculiarities  in  the  growth  of  plants  which  appear  to  be  of 
high  interest  to  the  eminent  botanists  who  have  examined  the  parts 
of  this  tree  which  surrounded  the  supposed  meteorite.  Unwilling 
to  endeavour  to  anticipate  the  final  decision  as  to  the  origin  of  the 
body  in  question,  I  may  be  permitted  to  feel  a  satisfaction  that  its 
discoverer  brought  it  to  the  Establishment  of  which  I  am  the  Di- 
rector, and  which  numbers  among  its  officers  a  Fellow  of  this  Society, 
who  is  so  well  calculated,  by  his  analytical  researches,  to  settle  the 
question  on  a  permanent  basis.  Should  the  metallurgical  analysis 
now  under  the  conduct  of  Dr.  Percy  lead  to  the  inevitable  conclu- 
sion that  the  composition  of  this  body  is  different  from  that  of  well- 
authenticated  meteorites,  and  is  similar  to  that  of  undoubted  iron 
slags,  we  shall  then  have  obtained  proofs  of  the  great  circumspec- 
tion required  before  we  assign  a  meteoric  orign  to  some  of  these 
crystalline  iron  masses,  which  though  not  seen  to  fall,  have,  from 
their  containing  nickel,  cobalt  and  other  elements,  been  supposed 
to  be  formed  by  causes  extraneous  to  our  planet. 

**  Postscript,  30th  June  1855. — The  following  are  the  analyses 
above  referred  to  which  have  been  given  to  me  by  Dr.  Percy  since 
the  preceding  notice  was  read  : — 

"  The  8lag4%ke  matter  (1)  attached  to  the  metal  in  the  tree,  as  well 
as  the  similar  matter  (2)  with  adherent  metal  which  was  found  by 
Mr.  Reeks  in  the  vicinity  of  the  tree,  has  been  analysed.  The  results 
are  as  follow : — 

No.  I.  No.  2. 

Silica 68-70  63-52 

Protoxide  of  iron 35*46  32-30 

Lime »     0  30  059 

Magnesia 0  74  021 

Protoxide  of  manganese ....    trace  trace 

Alumina 3*40  285 

Phosphoric  acid 0  43  0-67 

Sulphur  as  sulphide trace  trace 

9903  100  04 
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**  No.  1.  was  analysed  by  Mr.  Spiller,  and  No.  2.  by  Mr.  A.  Dick, 
chemists  who  have  been  incessantly  engaged  at  the  Museum  dur- 
ing the  last  two  years  and  a  half  in  the  analyses  of  the  iron  ores  of 
this  country,  and  whose  great  experience  renders  their  results  wor« 
thy  of  entire  confidence.  Cobalt  and  nickel  were  not  sought  for  in 
tither  case,  but  the  metallic  iron  enveloped  in  both  specimens  con« 
tained  a  minute  quantity  of  cobalt  and  nickel.  Another  piece  of  slag- 
like matter,  which  was  found  on  the  ground  near  the  tree,  and  which 
from  its  external  characters  I  have  no  hesitation  in  pronouncing  to 
be  a  slag,  was  examined  for  cobalt  and  nickel  and  gave  unequivocal 
evidence  of  the  former  in  minute  quantity,  though  not  satisfactorily 
of  the  latter. 

**The  metal  previously  mentioned  is  malleable  iron.  That 
which  was  detached  from  the  slag-like  matter,  found  outside  the 
tree,  was  filed  and  polished,  and  then  treated  with  dilute  sulphuric 
acid.  After  this  treatment,  the  surface  presented  small,  confused, 
irregularly-defined  crystalline  plates,  and  was  identical  in  appear- 
ance with  the  surface  of  a  piece  of  malleable  iron  similarly  treated 
after  fusion  in  a  crucible.'' 


Colonel  H.  C.  Rawlixsox, 

On  the  Sesulfs  of  the  Excavations  in  Assyria  and  Babylonia. 

These  excavations,  independently  of  the  treasures  of  art  disclos- 
ed by  them,  have  opened  up  to  us  a  period  of  about  2000  years  in 
the  world's  history,  which,  as  far  as  the  East  is  concerned,  was  be- 
fore almost  entirely  unknown.  The  cuneiform  inscriptions  of 
Babylonia  and  Assyria  furnish  a  series  of  historical  documents  from 
the  22nd  century  B.C.  to  the  age  of  Antiochus  the  Great.  The 
speaker  divided  these  documents  into  three  distinct  periods  of 
history,  the  Chaldsean,  the  Assyrian,  and  the  Babylonian,  and  he 
then  proceeded  briefly  to  describe  each  period  in  succession.  Dur- 
ing the  Chaldsean  period  the  seat  of  empire  was  to  the  south, 
towards  the  confluence  of  the  Tigris  and  Euphrates,  and  the  sites 
of  the  ancient  capitals  were  marked  by  the  ruins  of  Mugheir,  of 
Warka,  of  Senkereh,  and  of  Niffer.    At  Mughier,  called  in  the  in- 
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scriptions  Zftir,  and  representing  the  biblical  Ur  oi  the  Chaldees, 
inscriptions  have  been  found  of  a  king,  "  Kudur^  the  conqueror  of 
Syria,"  who  was  probably  the  Chedorlaomer  of  the  Bible.  At  any 
rate,  a  king  named  hmi-Dagan^  who  lived  some  generations  later, 
is  proved,  by  a  series  of  chronological  dates  found  in  the  Assyrian 
tablets,  to  belong  to  the  19th  century  B.C.,  so  that  the  era  of  the 
earlier  king  agrees  pretty  well  with  the  ordinary  computation  of 
the  age  of  Abraham.  The  names  of  about  twenty-five  kings  have 
been  recovered  of  the  ancient  period,  and  there  are  good  grounds 
for  believing  that  the  Assyrians  did  not  succeed  in  establishing  an 
independent  empire  at  Nineveh  till  the  early  part  of  the  fifteenth 
century  B.C. 

From  B.C.  1273to  625,  the  Assyrians  seem  to  have  been  the  lords 
paramount  of  Western  Asia,  and  their  history  is  preserved  in  an 
almost  continuous  series  of  documents,  from  the  institution  of  the 
empire  to  the  taking  of  Nineveh  by  the  Medes  and  Babylonians. 
During  the  later  part  of  this  period,  or  from  about  800  B.C.,  Jew- 
ish history  runs  in  a  parallel  line  with  that  of  Assyria ;  and  where- 
ever  a  comparison  can  be  instituted  between  the  sacred  records  and 
the  contemporary  annals  of  Nineveh,  the  most  complete  agreement 
is  discovered  between  them ;  and  that  not  only  in  regard  to  the 
names  of  the  kings,  but  also  in  respect  to  their  order  of  succession, 
their  relationship  to  each  other,  the  wars  in  which  they  were  engag- 
ed, and  even  the  leading  features  of  those  wars.  Col.  Rawlinson 
noticed  many  such  examples  of  coincidence,  and  drew  attention  to 
the  great  value  of  the  verification  which  was  thus  obtained  of  Scrip- 
ture history. 

The  third,  or  Babylonian  period,  was  then  shortly  discussed ;  the 
reigns  of  Nebuchadnezzar  and  Nabonidus  being  especially  selected 
for  illustration.  A  description  was  given  of  the  excavation  of  the 
great  ruin  near  Babylon  called  Birs  Nimrud,  and  a  translation  was 
read  of  the  edict  of  Nebuchadnezzar  inscribed  upon  the  clay  cylind« 
ers,  which  were  found  imbedded  in  the  walls  of  the  temple.  A 
number  of  original  relics,  discovered  among  the  ruins  of  Chaldaea, 
Assyria,  and  Babylonia,  and  illustrative  of  these  three  periods  of 
history,  were  also  exhibited  to  the  meeting,  previously  to  their 
being  deposited  in  the  British  Museum. 
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LIST  OF   KINGS. 


I.    CHALDiEAN  PERIOD. 
NutM  of  King,  Approzimvte 

Date, 

Urukh B.C.  2234 

Ugi      ..--.. 


SinU-Shil-Khak      -      - 
Kudur-Mapula    -     -   -         1950 

Ismi-Dagan  ....         i860 

Ibil-Anu-Duma 

Ourguna     -     .     -     - 

Naram-Sin     -    -     -     - 
Durri-Galazu     ...         1700 
Fuma-Puriyas    ... 

Khammurabi     ... 
8amehu-Iluna  .       •     .         1600 


Sin-Shada     -     - 
Rim- Sin    .     .     . 
Zur-Sin    -     -     - 

Merodach-Qina  - 


1500 


1400 


1300 


II.-.A8SYRIAN  PERIOD. 

Belukh 

PudU 

Phulukh  I.  .  .  -  - 
Shalama-Bar  I.  -  -  . 
Banda-Pallmat  -    -     - 


ApprozimaU 
Dai; 

1185 
1165 


•B.C. 


Name  of  King. 

Asshur-Dapal-II. 
Mutaggil-Nebo  - 
Asshur-Rish-Ipan  .  -  1140 
Tiglalh-Pileser  I.  -  -  1120 
Asshur-Bani-Pal.  I.  .  -         1100 

Asshur-Adan-Akhi  -  -  950 

Asshur-Danin-I.  §  -     -  925 

Phulukh  II.      ...  900 

Tigulti-Sanda    -     -    .  880 

Sardanapalus     ...  850 

Shalama-Bar  II.     -     -  815 
(Asshur-Danin-Pal) 

Shamas-Phul     -    .     -  780 
Phulukh  III.  C  or  Pal  and  ^ 
Samuramit     i  Semiramis  j 


Tiglath-PUeser  II.  - 
Shalmaneser  (?)  -     - 
Sargon     .     -     .     - 
Sennacherib  -     .     - 
Esar-haddon 
Aashur-Bani-Pal  II. 

AsBhur-Emit-Ilut    . 


(to 


747 
730 
721 
702 
680 
660 
640 
625 
III.-BABYLONIAN  PERIOD. 
Nabopolassar     -     -     - 
Nabokodrossor  (or  \ 
Nebuchadnezzar)  j 
Evil-Merodach  .     .     -  562 

Nergal-Shar-Ezer    -     -  560 

Nabonidus,  and  BeLShar-  )     554 
Ezer  (Belshazzar)  j  to538 

Taking  of  Babylon,  by  Cyrus. 
N.B.— It  moBt  bt  ondentood  that  the  reading  of  many  of  theic  namei  is  itiU 
far  from  certain.  [yL»  R.I 

Journal  of  Eoyal  JmUMton,  Vol,  IL,  p.  143. 


625 
605 


1273 
1255 
1240 
1220 
1200 
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Flora  Indica. 

We  regret  to  learn  that  this  valuable  work  is  likely  to  be  ar- 
rested in  its  progress,  owing  to  the  want  of  encouragement  on  the 
part  of  the  East  India  Company.  Drs.  Thomson  and  Hooker  un- 
dertook the  work  at  their  own  rbk.  The  first  Volume  gives  an 
earnest  of  what  might  have  been  expected  at  their  hands.  The 
authors  are  already  well  known  to  the  scientific  world  by  their  bo- 
tanical works,  and  every  one  acquainted  with  science  is  aware  of 
their  high  standing  and  of  their  thorough  competency  for  the  task 
they  have  undertaken.  The  work  is  a  national  one,  and  promises 
to  be  one  of  the  most  important  which  has  appeared  in  the  bota- 
nical world.  It  will  be  the  result,  in  a  great  measure,  of  personal 
observations,  aided  by  the  unrivalled  resources  of  the  Hookerian 
Herbarium.  That  such  a  boon  to  science  should  be  stopped  for 
want  of  funds,  and  that  the  authors  should  suffer  pecuniary  loss, 
is  by  no  means  creditable  to  our  country.  When  the  Admiralty 
have  most  nobly  published  the  results  of  arctic  and  antarctic  ex- 
peditions, it  is  surely  not  too  much  to  expect  that  the  East  India 
Company,  which  is  so  much  indebted  to  the  labours  of  scientific 
men,  should  lend  a  helping  hand  in  making  known  the  vegetable 
productions  of  that  vast  territory  over  which  they  rule. 

We  think  that  all  interested  in  science  should  unite  in  memo* 
rializing  the  Company  on  this  subject,  and  we  cannot  for  a  moment 
doubt  that  the  unanimous  voice  of  scientific  societies  and  scienti- 
fic men  will  ultimately  prevail. — Edinburgh  New  Philoiophical 
Journal,  Vol  V.,p.  204. 


SCIENTIFIC  INTELLIGENCE. 

Mines  of  Antimony. 

On  the  table  at  the  Home  Office  may  be  found  some  interesting 
correspondence  relating  to  Mines  of  Antimony. 

So  far  back  as  1854,  Major  Hay  brought  to  the  notice  of  the 
Chief  Commissioner  of  the  Punjaub,  that  he  had  discovered  on  the 
great  Shigree  Mountain  a  vast  deposit  of  metals  in  granite,  one  of 
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the  principal  being  a  Sulphuret  of  Antimony.  In  June  1855, 
M.  Marcadieu,  the  Analytical  Chemist,  visited  the  locality,  and  while 
he  acknowledged  the  richness  of  the  mine,  urged  that  placed  as  it 
is  at  an  elevation  of  13,507  feet,  and  covered  for  a  great  portion  of 
the  year  with  snow,  no  great  commercial  benefit  could  be  antici- 
pated from  it.  Major  Hay,  however  was  by  no  means  discou« 
raged,  and  determined  to  prosecute  his  researches,  the  results  of 
which  he  communicated  to  the  Deputy  Commissioner  of  Kan- 

Six  distinct  beds  of  metal  are  now  visible  on  the  surface,  three 
of  which  have  been  worked.     Major  Hay  believes  that  the  supply 
is  inexhaustible,  and  the  specimen  sent  to  Dr.  Macnamara  for 
analysis,  was  found  to  contain  so  much  as  sixty  per  cent,  of  pure 
metal.     It  appears  that  owing  to  the  dreariness  of  the  locality,  and 
other  unfavourable  causes,  it  would  not  be  advisable  to  work  the 
mines  for  more  than  three  months  in  the  year,  and  even  during 
that  limited  period,  the  labourers  would  have  to  work  under  con- 
siderable  disadvantages.     Major  Hay  calculated  that   including 
every  expense,  the  Antimony  could  be  landed  at  Nuggur  for  two 
rupees  per  pucka  maund ;  but  he  seems  to  have  made  no  allowance 
for  the  impurities   with  which  the  metal  must  always  be  impreg- 
nated, and  it  is  said  that  the  three  hundred  and  twenty  kueha 
maunds  lodged  at  Nuggur,  probably  do  nut  contain  more  than  one 
hundred  and  sixty  maunds  or  sixty  pucka  maunds  of  pure  metal. 
The  Officiating  Commissioner  and  Superintendent  of  the  Trans- 
Sutlej  States,  is  disposed  to  estimate  the  precise  cost  of  the  An- 
timony at  Nuggur,  after  purification,  at  double  or  triple  the  price 
fixed  by  Major  Hay. 

With  the  view  of  testing  the  commercial  value  of  the  Antimony 
Bent  down,  a  meeting  of  the  merchants  of  Julundhur  trading  in 
this  article  was  called,  and  they  assured  Major  Lake  the  Officiat- 
ing Commissioner  that  in  its  then  impure  state,  Major  Hay's  An- 
timony would  scarcely  find  a  market ;  that  the  sulphur  with  which 
it  was  impregnated  would  seriously  afiect  its  value,  and  that  even 
under  the  most  favorable  circumstances,  it  would  scarcely  fetch 
more^  than  four  or  fife  rupees  a  pucka  maund.    The  Officiating 
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Commissioner  was  also  informed  that  they  could  procure  from  a 
mine  near  Jugadree  at  four  rupees  a  pucka  maund,  landed  at  Ju- 
lundhur,  an  Anlimony  of  somewhat  inferior  quality  to  that  dis- 
covered on  the  Shigree  Mountain,  and  also  showed  him  a  specimen 
procured  from  Reeanee  near  Jummoo,  for  which  they  paid  as  high 
as  nineteen  rupees  a  pucka  maund.  With  this  Antimony,  it  is 
said,  Major  Hay's  specimens  cannot  be  compared  in  quality,  and 
if  the  relative  distance  of  the  two  places  be  considered,  the  ac- 
cessibility of  Reeanee  and  the  isolated  position  of  the  Shigree 
Mountain,  the  Antimony  brought  down  from  the  latter  place  will 
not  be  able  to  compete  with  the  Jummoo  product  in  the  distant 
markets  of  the  Punjab.  The  Officiating  Commissioner  however, 
thinks  it  important  to  ascertain  whether  the  Mines  of  Reeanee  are 
sufficient  for  the  wants  of  the  Punjab,  and  if  so,  how  it  is  that  the 
Antimony  of  Europe  and  Candahar  finds  a  sale.  He  states  that 
he  has  been  credibly  informed  that  Antimony  is  now  in  less  de- 
mand than  it  was  in  Europe,  where  it  was  formerly  employed  in 
all  printing  types,  but  by  a  recent  invention  leaden  types  capped 
with  steel  are  used  instead.  He  does  not  therefore  anticipate  any 
great  commercial  benefit  from  Major  Hay's  discovery,  but  con- 
siders that  the  latter  is  entitled  to  credit  for  prosecuting  his  re- 
searches with  so  much  enterprise,  and  recommends  that  he  be 
reimbursed  all  expenses  to  which  he  has  been  put  in  this  attempt 
to  develop  the  resources  of  the  KooUoo  Province. 

Major  Hay  in  a  letter  addressed  to  the  Deputy  Commissioner  of 
Kangra,  mentions  that,  towards  the  beginning  of  the  last  war  it 
was  stated,  Antimony  had  been  manufactured  into  cannon-balls, 
and  had  been  found  to  answer  better  than  any  other  metal ;  and 
that  as  the  different  scientific  journals  published  the  result,  he  ap- 
prehends "  it  was  not  a  mere  puff  of  the  holders  of  Antimony  to 
sell  the  metal ;"  and  suggests  that  there  is  nothing  to  prevent  the 
mine  being  worked  on  so  extensive  a  scale  as  to  furnish  all  maga- 
zines in  Upper  India  with  shot  made  from  Antimony. 

A  refusal  of  the  sanction  of  His  Lordship  in  Council  however 
has  recently  been  conveyed  to  the  Chief  Commissioner  of  the  Pun- 
jaub  to  the  working  of  the  Antimony  mines  discovered  by  Major 
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Hay,  on  the  ground  that  no  material  advantage  would  he  derived 
from  the  undertaking.  He  is,  nevertheless,  pleased  to  acknow- 
ledge the  exertions  of  Major  Hay,  and  to  authorize  that  Officer  to 
suhmit  a  contingent  hill  for  his  bond  fide  expenses." — Madras 
Spectator^  March  19,  1857. 


Observations  on  the  Graphite  or  Plumbago  of  Kumaon  and 
of  Travancorey  by  J.  Fokbes  Hoyle,  ic.  D. 

Specimens  of  Graphite  and  Plumhago  have  on  various  occasions 
heen  sent  from  different  parts  of  India  and  a  desire  expressed  to 
have  their  value  ascertained  in  this  country, 

Thus  at  the  Exhihition  of  1851,  there  were  specimena  from  Al- 
morah,  Vizagapatam  and  Travancore. 

The  specimens  from  Travancore  are  in  nodules  extremely  soft 
hut  hrilliant,  very  like  the  Ceylon  Graphite,  of  which  some  quan- 
tity has  for  some  time  heen  imported  and  sold  for  ahout  £8  to 
£10  a  ton.  Some  of  the  purer  specimens  of  Travancore  would  rank 
with  them,  hut  all  impurity  greatly  deteriorates  its  value.  The  Vi- 
zagapatam in  its  present  state  seems  to  he  worthless. 

Graphite  has  on  several  occasions  heen  sent  from  Almorah  as 
in  1849  and  1850,  again  in  1851  and  lastly  on  the  present  oc- 
casion. It  was  first  discovered  hy  Captain  Herhert  near  Almorah, 
who  describes  cutting  it  into  slices  of  which  he  made  pencils, 
showing  that  it  had  some  of  the  qualities  required  in  that  suhstance. 
The  specimens  sent  in  1849  and  1850  were  examined  and  reported 
on  hy  the  late  Mr.  Phillips  and  also  hy  the  late  Mr.  Brockeden. 
The  latter  of  whom  was  well  acquainted  with  the  practical  uses  and 
commercial  value  of  Graphite,  but  he  pronounced  the  specimens 
for  any  purpose  that  he  was  acquainted  with  as  useless,  and  there- 
fore worthless.  The  same  opinion  was  again  given  to  me  by  Mr. 
Brockeden  before  his  death. 

If  the  enormous  value  (from  30«.  to  50«.  a  pound)  of  good 
Graphite,  is  considered,  the  declared  worthlessness  of  these  Indian 
specimens  seems  to  be  unaccountable.     It  is  desirable  to  ascertain 
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what  constitutes  the  value  of  good  Graphite  and  what  causes  the 
deterioration  of  that  from  India.  For  this  purpose  it  is  necessary 
to  notice  the  different  uses  to  which  this  substance  b  applied. 
These  are  let  for  making  pencils,  2nd  to  diminish  the  friction  of 
machinery,  3rd  to  make  fire  proof  crucibles,  4th  to  black-lead  grates 
as  it  is  called.  For  all  these  purposes  except  the  last,  it  is  evident 
that  purity  is  essential. 

The  best  pencils  were  formerly  made  of  the  Borrowdale  Gra- 
phite, obtained  from  a  mine  which  is  now  exhausted.  This  kind 
was  pure  and  compact,  and  sold  readily  at  about  40f .  a  pound. 
It  was  sawn  into  thin  slices,  these  were  inserted  into  the  groove  of 
one-half  of  Cedar  Pencils  and  the  superfluous  part  filed  off,  then 
the  other  half  was  glued  on  to  the  filled  up  half  of  the  pencil.  It 
is  evident  that  for  such  a  purpose  only  the  purest  specimens  were 
of  any  value,  for  the  presence  of  a  bit  of  quartz  or  of  an  ore  of 
iron  or  of  any  other  metal  would  injure  the  tools  and  fracture 
the  thin  slices  or  slender  prisms  of  Graphite,  and  if  they  did  not 
produce  any  of  these  effects,  they  would  be  very  inconvenient  at 
the  point  of  a  pencil  for  whatever  purpose  employed.  Indeed  if 
it  had  not  been  for  the  discovery,  that  finely-powdered  Graphite  can 
by  an  extreme  degree  of  pressure  be  rendered  nearly  as  compact 
as  the  best  natural  Graphite,  we  should  have  been  without  any 
more  good  drawing  pencils.  But  the  Graphite  for  grinding  though 
in  small  pieces,  must  be  pure,  or  otherwise  the  grinding  mills  be- 
come injured,  besides  pencils  made  with  it  being  unfit  for  use. 

So  also  finely  powdered  Graphite  is  required  for  mixing  with 
fatty  substances  in  order  to  diminish  the  friction  of  machinery. 
It  is  equally  evident,  that  this  must  be  of  the  purest  kind,  or 
otherwise  the  machinery  in  which  it  was  prepared,  or  that  to  which 
it  was  applied  would  be  equally  injured.  Thus  also  if  Graphite 
as  an  infusible  substance,  is  required  for  mixing  with  the  more  in- 
fusible kinds  of  clay  for  making  the  best  crucibles,  the  Graphite 
must  be  without  impurities,  as  these  would  diminish  the  melting 
point  and  render  the  crucibles  useless. 

The  Graphite  or  Plumbago,  black-lead  as  it  is  commonly  call- 
ed and  used  for  polishing  grates,  is  an  impure  substance,  but  if 
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it  has  sufficient  lustre  it  may  be  applied  to  such  a  purpose,  but 
then  it  is  always  a  low  priced  article. 

Notwithstanding  the  unfavorable  opinion  entertained  by  Mr. 
Brockeden  of  the  Graphite  from  Kumaon,  I  again  submitted  to 
him  the  specimens  sent  to  the  Exhibition  of  1851,  as  well  as  those 
which  had  been  forwarded  from  Travancore.  He  considered  both 
as  valueless,  so  Messrs.  Reeves  whose  opinion  I  likewise  asked 
accounted  them  ''  quite  useless  for  the  manufacture  of  black-lead 
pencils.''  Messrs.  Wolff  of  Church  Street  Spitalfields  who  also 
make  pencils,  by  first  grinding  and  then  condensing  Graphite,  took 
a  more  favorable  view  of  the  specimens,  inasmuch  as  they  could 
not  conceive  why  pure  specimens  should  not  be  found  in  the  locali- 
ties where  both  kinds  had  been  collected.  But  they  abo  observed, 
that  they  could  not  use  the  specimens  in  the  state  in  which  they 
had  been  sent,  without  damaging  their  machinery,  and  it  would 
take  time  and  labour,  costing  of  course  a  good  deal  of  money  in 
this  country,  to  separate  the  purer  specimens  from  those  which 
were  intermixed  with  quartz  or  ores  of  iron. 

Among  the  Travancore  specimens  however  Messrs.  Wolff  ob- 
serve many  which  are  sufficiently  pure  for  use,  and  if  these  were 
picked  out  in  India  and  sent  separated  from  the  pieces  covered  and 
intermixed  with  quartz  or  iron  ore,  there  is  no  doubt  that  it  would 
sell  in  the  markets  for  at  least  £8  or  £10  a  ton  according  to  its 
purity  and  perhaps  higher.  As  Trevandrum  near  to  which  the 
Plumbago  is  found  is  in  the  vicinity  of  the  Sea  and  near  a  port  like 
Cochin,  there  would  be  very  little  expense  in  land  carriage  and 
therefore  freight  would  be  the  chief  charge,  but  this  might  not  be 
high  as  Plumbago  is  sometimes  sent  as  ballast. 

With  regard  to  the  Graphite  from  near  Kumaon,  Messrs.  Wolff 
state,  like  Mr.  Brockeden,  that  they  cannot  use  it  in  the  state 
in  which  it  is  sent  in  consequence  of  the  quartzy  sand  and  iron 
ore  with  which  it  seems  to  be  intermixed.  But  from  the  internal 
purity  of  some  of  the  Graphite  in  nodules,  as  well  as  from 
the  appearance  of  the  larger  specimens  they  conceive  that  pure 
specimens  of  compact  Graphite  should  be  found  in  the  same  lo« 
cality.    But  of  this,  those  examining  the  localities  themselves  must 
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be  better  judges  than  those  looking  at  bad  specimens.  It  is  cer- 
tain that  no  specimens  have  yet  been  sent  sufficiently  pure  to  be 
sawn  in  slices  or  for  grinding  in  the  mills.  The  specimens  last 
sent  are  valued  at  not  more  than  £5  a  ton. 

Mr,  Ruel  celebrated  for  making  crucibles  (v.  Jury  Reports)  con- 
sidered that  the  specimens  from  Travancore  were  not  worth  more 
than  8«.  a  cwt.  for  his  purpose  though  the  price  is  sometimes  as  high, 
as  I4«. 

A  good  practical  test  I  am  told  is  that  of  chewing  a  small  piece, 
when  if  not  gritty,  it  will  probably  be  found  to  be  sufficiently  pure 
for  grinding  up. 

It  is  possible  however  that  the  enquiries  now  being  made  by 
Chemists  may  devise  methods  by  which  the  impure  specimens 
may  be  made  available  for  purposes  not  yet  generally  known,  I 
have  been  asked  by  one  of  our  intelligent  Chemists  to  ascertain  the 
quantity  in  which  the  Travancore  Graphite  can  be  obtained  and  the 
cost  per  ton,  at  which  it  can  be  delivered  on  board-ship.  It  seems 
desirable  therefore  to  forward  a  copy  of  this  communication  to 
Travancore  as  well  as  to  Kumaon. 

Extract  from  a  letter  from  the  Resident  of  Travancore  and  Co- 
chin, dated  9th  February  1857. 

"  Two  varieties  of  Graphite  are  found  in  Travancore,  one  in  their 
laminsB,  another  granular,  and  I  sent  specimens  of  both  to  the  Ex- 
hibition of  1851. 

<'  The  granular  or  fibrous  variety,  I  have  only  yet  discovered  in 
two  localities  and  both  of  them  in  laterite,  a  few  feet  only  below 
the  surface.  One  locality  is  about  5  or  6  miles  N.  E.  of  Trevan- 
drum  and  the  other  about  12  or  14  miles  N.  E.,  I  brought  in  from 
this  latter  locality  on  my  visit  to  it  about  8  cwt. 

«  Some  small  deposits  are  also  found  immediately  on  the  W.  of 
the  town  of  Trevandrum,  but  I  have  not  yet  heard  of  any  other 
deposits  of  this  granular  variety,  though  I  think  it  probable  they 
exist. 

*'  Graphite  in  thin  scates  or  laminse  is  common  nearly  throughout 
the  laterite  tracts  of  Trayancore  and  Cochini  but  more  or  less 
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abundant  in  particular  places.  It  is  found  in  some  places  in 
kminse  of  considerable  size,  particularly  in  a  laterite  hill  about  25 
miles  N.  E.  of  Trevandrum  at  a  place  called  Caviattencoodul,  near 
the  foot  of  the  Oh^t  mountains, 

"  It  is  also  found  in  laminae  of  good  size  in  the  disintegrated 
gneiss  of  the  Ghats  on  the  Tinnevelly  side,  also  common  in  the 
Kunker  or  Travertine  Deposits  near  Culdacoorchee  and  Ambasa- 
moodrom. 

"  The  Vizagapatam  Graphite  is  perhaps  also  found  in  laterite,  of 
which  there  is  a  large  deposit  at  Bimlipatam. 

"  The  objections  made  to  the  specimens  of  Graphite  sent  by 
me  to  the  London  Exhibition  of  1851,  were  because  of  the  impu- 
rities attached  to  it,  but  one  motive  in  the  selection  of  the  specimens 
forwarded  was  to  exhibit  the  matrix  or  laterite  rock  in  which  they 
were  found.'* 


Dr.  Walker's  report  on  boring  for  Coal  at  Kotah^  a  village  10  or  12 

miles /rom  thejun  ction  of  the  Wurdah  River  with  the 

Godaverg,  in  the  months  of  April  and  Mag,  1848. 

[The  following  paper  was  received  from  Hyderabad  and  communicated  by  the 
Chief  Secretary  to  Goyernment  to  the  Literary  Society  for  the  information  of 
Mr.  Wall,  the  Coal  and  Mineral  Viewer  of  this  Preaidcncy] 

In  a  paper  published  in  the  Journal  of  the  Asiatic  Society  of 
Bengal  for  the  month  of  June  1841,  and  to  which  reference  is 
now  made,  I  showed  the  probability  of  a  coal  bed  existing  on  the 
left  bank  of  the  Pranheetah  or  Wurdah  river,  close  to  a  small  vil- 
lage called  Kotah  or  Kotahpllly,  about  ten  or  twelve  miles  from  the 
junction  of  this  river  with  the  Godavery,  and  sixteen  miles  N.  W. 
of  the  large  village  of  Mahdeopore. 

Encouraged  by  the  indications  detailed  in  that  paper,  a  bor- 
ing  operation  was  undertaken  to  ascertain  the  extent  and  position 
of  the  coal  stratum,  if  such  existed,  the  superintendence  of  which 
was  entrusted  to  me. 

The  rods,  drills  and  augers  of  the  boring  machine  were  made 
up  at  the  Ordnance  stores,  Bolarum,  and  from  the   extreme  dif- 
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ficulty  in  giving  to  steel  at  an  up-country  station  the  requisite 
hardness  and  temper  it  was  feared  hy  Captain  FitzGerald,  the  Offi- 
cer  in  charge  of  the  Ordnance  Department,  that  much  obstruction 
to  the  work  would  be  experienced  in  boring  through  the  harder 
strata;  that  these  apprehensions  were  well  grounded,  the  result 
showed. 

The  boring  machine  reached  its  destination  towards  the  end  of 
March,  but  owing  to  the  heavy  rods,  one  and  a  half  inch  square, 
not  arriving  till  the  4th  of  April  the  work  was  not  begun  in  eam« 
est  till  then,  as  the  lighter  rods  of  an  inch  square  were  found  to 
be  nearly  useless  and  it  was  only  by  affixing  heavy  weights  to  the 
stronger  rods  that  any  progress  was  made.  No  difficulty  was  ex- 
perienced in  procuring  coolies  to  work  the  machine  for  the  mo- 
derate hire  of  a  seer  of  rice  and  three  small  pice  a  day,  they  were 
divided  into  two  working  parties  of  eight  or  nine  men  each. 

At  Eotah,  the  river  is  about  half  a  mile  in  breadth  from  bank  to 
bank,  and  during  the  hot  weather  it  is  a  large  stream  containing  at 
least  double  the  quantity  of  water  of  the  Godavery  and  by  a  rough 
estimate  is  a  couple  of  hundred  yards  in  width.  The  alluvion  on 
its  left  bank  is  of  various  depth,  from  60  to  100  feet,  and  is  com- 
posed of  tough  cotton  soil  with  Chalcedony  Jasper  and  other 
quartzose  pebbles ;  towards  the  margin  of  the  river  the  alluvion 
is  much  thinner. 

In  consequence  of  the  tendency  of  this  soil  to  fall  in  and  by 
clogging  the  machine  and  filling  up  the  bore  seriously  to  impede 
the  work,  it  was  resolved  to  bore  where  it  was  as  shallow  as  could  be 
found,  and  this  occurred  in  the  immediate  vicinity  of  the  river  ten 
yards  from  its  brink. 

The  alluvion  of  20  feet  was  pierced  on  the  first  day  but  so  hard 
was  the  subjacent  rock,  composed  of  argillaceous  limestone,  and  so 
frequently  did  the  drill  require  repairs  that  it  took  nine  days  to  get 
through  a  foot,  from  the  5th  to  the  12th  of  April ;  a  specimen  of 
what  was  taken  up  during  that  time  accompanies  this  report  and 
is  marked  No.  I.  On  the  13th  the  rock  became  softer,  and  of  a 
yellowish  color  and  a  foot  and  a  half  were  pierced  in  three  days,  then 
followed  a  foot  of  blue  clay  when  again  the  bard  rock  intervened. 
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and  but  four  inches  were  got  through  in  three  days.  From  this  date 
(the  20th)  to  the  29th  the  average  boring  was  about  8  inches  a  day,  the 
rock  being  softer  although  composed  of  much  the  same  matter  as 
the  harder  rock,  clayey  limestone  or  shale.  On  the  30th  at  29  feet 
4  inches  from  the  surface,  and  9  feet  4  inches  from  the  overlying 
rock  a  bed  of  shale  and  slate  coal  of  the  thickness  of  2|  feet  was 
reached,  a  specimen  of  this  as  taken  up  by  the  auger  of  the  machine 
is  marked  No.  II.  Hard  rock  again  occurred  and  a  fortnight  was 
exhausted  in  penetrating  a  foot  and  a  half  deeper,  when  another 
bed  of  coal  and  ehale  like  the  last  but  of  nine  inches  only  in  thick- 
ness was  reached,  earth  too  had  fallen  into  the  bore,  and  some 
time  was  occupied  in  clearing  it  out.  From  this  time  until  the  29th 
of  May  when  the  rising  of  the  river  and  the  constant  breaking  of 
the  drill  and  auger  warned  us  to  stop  the  work,  not  more  than  half 
a  foot  of  hard  rock  which  again  occurred  was  bored  through. 

Thus  the  whole  depth  of  the  bore  only  amounted  to  thirty-four 
feet  seven  inches,  an  inconsiderable  distance  when  compared  to 
the  extent  commonly  gone  through  in  search  of  coal  in  Europe. 
Surface  coal  too  is  usually  of  an  inferior  quality,  such  as  the 
specimens  now  sent.  But  that  a  true  coal  field  exists  at  Kotah 
I  think  may  be  inferred  from  the  following  reasons. 

Ist.  The  strata  accompanying  the  slate  coal  are  those  which 
are  found  along  with  deposits  of  this  mineral  in  other  parts 
of  the  world,  argillaceous  limestone  and  shale,  as  the  specimens 
sent  will  abundantly  show. 

2nd.  The  fossil  plants,  of  which  in  the  specimens  sent  the 
scales  of  a  lepidodendrous  plant  are  most  conspicuous,  are  identical 
with  the  fossil  plants  ol  the  true  coal  measure,  this  may  be  learnt 
by  inspecting  them. 

Should  coal  be  ever  required  in  this  part  of  India  for  the  pur- 
poses of  steam,  or  for  smelting  the  iron  ore  so  profusely  scattered 
through  the  neighbouring  sandstone,  it  would  appear  that  suffi- 
cient data  have  been  now  afiforded  to  warrant  the  sinking  of  a 
shaft  at  kotah  whereby  a  more  e£fectual  search  can  be  made  than  by 
a  boring  machine.    No  difficulty  would  be  met  with  in  procuring 
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well-diggers  for  this  purpose  on  the  spot,  accustomed  to  wield 
their  own  tools  and  at  a  low  rate  of  wages. 

The  importance  of  finding  good  serviceable  coal  on  the  banks  of 
the  Pranheetahy  and  so  close  to  the  main  stream  of  the  Godavery  is 
scarcely  to  be  overrated.  By  means  of  river  steamers  of  light 
burden  a  new  avenue  of  commerce  would  be  opened,  and  access 
at  a  cheap  rate  would  be  attained  to  the  most  fertile  tracts  in  the 
Deccan.  The  navigability  of  these  rivers  was  shown  by  Captain 
Fenwick,  late  of  the  Nizam's  Service,  when  in  the  employ  of  Messrs. 
Palmer  and  Co.  of  Hyderabad  more  than  a  quarter  of  a  century 
ago,  for  not  only  was  timber  floated  down  to  the  mouth  of  the  ri- 
ver, but  the  cotton  of  Berar  was  brought  down  from  Woon,  a 
village  on  the  bank  of  the  Pranheetah  seventy-five  miles  S.  E.  of 
Nagpore,  to  Coriuga.  In  my  report  on  the  Chennore  Sircar,  I  shall 
give  in  detail  various  other  articles  produced  in  those  parts  that 
might  be  turned  to  commercial  account  and  profit,  if  a  cheap  and 
free  access  by  means  of  water  carriage  to  the  coast  were  afforded 
them. 

As  the  Godavery  has  never  been  surveyed  ivith  a  view  to  its  pur- 
poses as  a  navigable  river,  I  shall  give  from  the  information  of 
Captain  Fenwick,  an  account  of  the  obstructions  that  are  met  with 
in  its  channel.  A  map,  which  was  furnished  to  the  Supreme  Govern- 
ment in  June  1841,  by  the  Resident  at  Hyderabad,  Major  General 
Fraser,  will  indicate  the  localities  where  these  impediments  occur. 

From  Coringa  to  Budrachellum,  the  navigation  is  perfectly  free, 
except  that  there  is  a  whirlpool  at  Papeecondah,  not  far  above 
Palaverum  at  the  opening  of  the  narrow  and  tortuous  straits  of  the 
same  name  which  wind  through  a  range  of  high  hills  for  more  than 
12  or  15  miles  commencing  from  the  Nizam's  Boundary.  The 
river  here  is  generally  not  more  than  300  yards  wide.  In  some 
places  I  think  even  less.  The  mountains  rise  almost  perpendicu- 
larly from  the  water's  edge,  and  the  depth  is  many  fathoms. 
From  Budrachellum  to  Ellapoka  the  river  is  impeded  by  rocks 
when  it  is  low,  but  when  half  full  or  more,  there  is  no  difficulty  in 
the  navigation.  The  same  description  applies  to  the  rocks  marked 
at  Central  Donurgoorum  and  Albaka  ;  from  the  last  point  the  river 
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although  quite  free  is  somewhat  shallow,  early  after  the  rains. 
The  next  ohstacle  is  the  two  whirlpools  at  Mooknoor  which  when 
the  river  is  full,  present  a  considerable  obstacle,  but  not  so  when 
it  is  moderately  full  at  which  time  the  boatmen,  who  are  very 
expert,  manage  to  steer  between  them  without  danger.  The  pas- 
sage between  Nulumpully  and  Mooknoor,  is  only  tedious  after  the 
rains  as  during  the  freshes  the  rocks  may  be  sailed  over.  The 
last  obstacle  in  the  Godavery  is  just  at  the  junction  of  the  Inda- 
rootee.  The  channel  through  the  rocks,  which  are  there  high  is 
very  narrow,  and  pointed  ones  in  it  render  the  passage  somewhat 
dangerous,  "  some  of  these"  adds  Captain  Fenwick  "  I  had  removed 
the  nature  of  the  rock  being  soft  slate." 

Specimens  of  Minerals  belonging  to  the  Coal  Measure  to  accom- 
pany the  report. 

No.  I.  and  No.  II.  are  referred  to  and  explained  in  the  report. 

No.  III.     Shale  and  Bituminous  shale  from  Kotah. 

No.  IV.     Prismatic  Limestone  from  the  same  place. 

No.  V.    Slate  Coal. 

No.  VI.     Specimens  of  Coal  with  fossil  impressions  chiefly  of 
lepidodendrous  plants  to  show  that  the  measure  is  a  true  Coal. 

No.  VII.     Specimen  of  Coal  found  in  the  river  bed  (detached). 

No.  VIII.     Specimen  of  Iron  ore  (brown  clay)  found  in  the 
vicinity  of  Kotah. 


Report  on  specimens  of  Coal,  Prismatic  Lime  Stone  and  Iron  Ore, 

forwarded  with  Dr.  Walker's  Report,  hy  James  Dodd,  Esq.,  Assay 

Master,  in  charge  of  Chemical  Examiners*  Department, 

Calcutta. 

Goal.  Bituminouf  ilate. 

Volatile  matter. ...     29  per  cent.  No.  1-41  •25-2-26*667. 

Ash 29       do.         „        46-25  „  66-250. 

Carbon 42      do.         „        1250  „    6083. 

Prismatic  Lime  Stone. 
Carbonate  Lime ....     27-3  per  cent. 
Iron  Ore 
Metallic  Iron 22-4      do. 
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Report  en  specimens  of  Bituminous  Shale  transmitted  along  with 

Dr.  Walker* s  Report^  hy  Dr.  Falconer^  a.  m.  and  ic.  D., 

Supt.  Hon'hle  Co,*s  Botanical  Oardens^  Calcutta. 

I  have  carefully  examined  the  specimens  in  question  six  in  num- 
ber, and  although  they  exhibit  abundance  of  black  flakes  as  com« 
monly  occurs  in  bituminous  shale,  which  are  probably  of  vegeta- 
ble origin,  I  cannnot  detect  the  presence  of  any  determinable  im- 
pressions of  vegetable  fossils.  The  black  flakes,  under  a  careful 
examination  with  the  microscope,  exhibit  no  marks  of  structure 
and  appear  to  be  bituminous. 

The  appearances  which  seem  to  have  been  taken  for  vegetable 
fossils  and  which  I  presume  are  those  alluded  to  by  Dr.  Walker  in 
his  Report  as  *'  Scales  of  Lepidodendrous  Plants,"  I  have  made 
out  to  be  enamel  dersinal  plates  of  an  extinct  placoid  flsh  co-ordi- 
nate with  Lepidotus  and  Dapedius.  If  Dr.  Walker  forwarded  any 
well  marked  vegetable  fossils  they  have  not  been  submitted  to  me 
there  are  one  or  two  obscure  and  indistinct  impressions  probably 
of  organic  origin  but  they  are  not  determinable. 

In  the  list  appended  to  his  Report,  Dr.  Walker  mentions  No. 
VI.  specimens  of  coal  with  fossil  impressions  chiefly  of  Lepido- 
dendrous plants  to  show  that  the  measure  is  a  true  "  coal,"  I  have 
observed  nothing  among  those  sent,  to  which  this  description  could 
accurately  apply,  nor  have  seen  any  samples  of  coal  among  them. 
Should  there  happen  to  be  any,  I  should  be  glad  to  examine  it,  on 
the  chance,  that  some  portion  of  it  may  exhibit  determinable  struc- 
ture. In  reference  to  this  point  I  may  mention  that  I  have  detected 
structure  on  the  Burdwan  coal,  sufficient  to  determine  the  plans 
from  which  the  coal  was  produced,  and  which  go  a  long  way  to 
prove  that  the  Burdwan  coal  fields  belong  to  an  age  and  series, 
perfectly  distinct  from  and  more  modem  than  the  great  English 
coal  measures. 

There  is  no  evidence  afforded  by  such  of  Dr.  Walker's  specimens 
as  I  have  seen  that  the  Chennore  coal  belongs  to  the  same  forma- 
tion, as  the  English  Carboniferous  series. 
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[With  nftrenee  to  the  latter  part  of  Dr.  Falconer's  Report  the  only  fpecimeni  ap- 
proidniig  eoal  that  accompanied  Dr.  Walker's  letter  were  forwarded  to  Dr. 
Falconer,  and  he  reported  npon  them  as  follows.] 

I  bare  detected  structure  in  the  Chennore  coal  under  the  micros- 
cope, consisting  of  glandular  dotted  vascular  tissue  referable  proba- 
bly to  the  natural  family  of  Coniferee* 

Plants  of  this-  order  are  met  with  in  the  Lia$  and  Oaliis,  as  well 
as  in  the  coal  measures,  and  the  Chennore  specimens  furnish  no  de- 
dsiye  information  as  to  the  formation  in  which  they  occur. 

[Bztraet  from  Dr.  Walker's  statistical  Report  on  the  Northern  end  Eastern  Dis- 
trieti  of  the  Sonbah  of  Hyderabad.] 

I  have  already  sent  a  communication  on  the  coal  found  in  the 
bed  of  the'.Pranheetah,  close  to  its  junction  with  the  Qodavery,  and 
to  this  I  refer.  The  subject  of  rendering  the  Qodavery  navigable 
has  lately  been  discussed,  and  some  interest  has  been  excited  in 
what  would  appear  to  be  a  measure  very  feasible  and  very  advan- 
tageous. Should  this  scheme  ever  be  carried  out,  the  mineral,  con- 
veniently situated  as  it  is,  might  be  turned  to  profit. 

The  surface  of  the  coal  measure  has  as  yet  so  to  speak  been 
merely  scraped,  but  from  the  impressions  of  fossils  found  on  the 
coal,  chiefly  Lepidodendrous  plants,  there  can  be  no  doubt  of  a  true 
coal  mine  being  there  in  existence. 


[Uiyor  Jacob,  H.  C.  Astronomer,  Madras,  placed  at  the  dispoitl  of  the  Society 
some  Barometer  and  Thermometer  Curres,  and  supplied  a  brief  notice  in 
explanation  of  them.  The  Curres  hare  been  accurately  lithographed  by 
Dumphy,  and  will  be  found  at  the  end  of  this  number,  but  on  a  smaller  scale 
than  those  sent  by  Major  Jacob,  to  suit  the  lise  of  the  Journal.] 

Plates  (1)  to  (8)  at  the  end  of  this  number  give  the  indications  of 
the  Barometer  and  Thermometer  for  the  years  1852—55  as  noted  at 
the  H.  C.  Observatory,  arranged  in  curves  so  as  to  exhibit  the  peri- 
odical changes.  In  the  case  of  the  Barometer  the  curves  for  every 
month  show  very  conspicuously  the  course  of  the  daily  tides,  there 
being  two  well  marked  maxima  and  minima :  the  principal  maximum 
occurring  at  2U.  16m.  (or  J  past  9  a.  m.),  while  the  lowest  minimum 
is  seen  at  about  4  r.  m.  :  with  a  second  rise  and  fall  during  the 
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night ;  the  highest  nightly  rise  being  at  10  p.  h.  and  the  lowest 
descent  at  15 A.  or  8  A.  m.  :  the  daily  range  being  on  an  average 
01 20,  and  that  during  the  night  about  half  as  much.  The  varia- 
tions in  the  times  or  range  between  the  different  months  is  very 
trifling,  but  the  mean  value  for  each  month  shows  considerable  alter- 
ations ;  the  mercury  standing  highest  on  the  average  in  January, 
falling  gradually  until  June,  and  rising  again  from  July  to  Decem- 
ber, the  rise  being  usually,  but  not  always,  most  rapid  from  October 
to  November.  The  same  general  course  is  also  visible,  though  sub- 
ject to  great  fluctuation,  in  the  curve  of  daily  means  at  the  foot  of 
each  Barometer  Plate,  where  are  shown  the  successive  changes  in 
the  mean  height  of  the  mercury  from  day  to  day.  In  most  of  the 
years  there  will  be  seen  one  or  more  considerable  depressions  about 
the  beginning  of  November,  indicating  the  effect  of  the  storms  which 
so  frequently  occur  about  that  time. 

The  Thermometer  curves  have  rather  a  peculiar  form ;  that  por- 
tion which  belongs  to  the  day,  vis.  from  iSh.  to  6 A.,  having  nearly 
a  parabolic  shape,  while  the  night  portion  scarcely  differs  from  a 
straight  line,  shoeing  a  nearly  uniform  descent  from  sunset  to  sunrise* 
the  change  from  the  night  to  the  day  being  much  more  abrupt  than 
the  converse.  The  coldest  time  of  the  24  hours  appears  to  precede 
that  of  sunrise  by  a  few  minutes  ;  the  hottest  time  is  about  lA.  10m. 
F.  M.,  but  varies  in  the  different  months  from  Oh,  30m.  to  2A.  June 
is  on  the  whole  the  hottest  month  but  is  nearly  equalled  and  in  one 
year  surpassed  by  May.  The  coldest  month  is  January,  but  De- 
cember and  February  differ  but  little  from  it.  The  range  of  tem- 
perature is  seen  to  be  much  greater  in  the  hot  than  in  the  cold 
season,  the  least  occurring  in  November.  The  mean  daily  range 
amounts  to  12^. 


Nbw  tpeeiee  of  Silk  Worm. 

'^The  Agbi-Hobtictjltubal  Society  of  India  has  reported 
most  favourably  on  a  new  variety  of  silk,  brought  into  notice  by 
Capt.  HuTTOK,  of  the  invalids,  a  resident  of  Landour.  The  worm 
which  produces  it  fBonibyx  HuttoniJ  spins  in  all  weathers,  whereas 
the  common  silk-worm  is  apt  to  be  thrown  off  work  by  a  passing 
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cloud.  It  is  thought  that  the  new  wonn  may  prove  commercially 
important,  and  Government  is  solicited  to  institute  experiments  re- 
garding its  productive  powers.  In  connection  with  silk  it  was 
announced  at  the  late  meeting  of  the  Society,  that  the  new  plan  of 
manufacturing  silk  directly  from  the  bark  of  the  mulberry  tree  is 
rapidly  gaining  ground.  Signer  Lottebi,  the  inventor,  announces 
that  four  companies  hare  been  started  in  Europe  for  carrying  out 
the  system,  one  of  which  has  already  paid  him  down  25,000/.  for 
the  privilege."— u4/fen*t  Indian  Mail,  80M  Jan.  1857. 


NOTICES  OF  BOOKS. 

Oriental  Literatute. 

Th$  Poems  of  the  Hudeailii,  edited  in  the  Arabic  from  an  ori- 
ginal MS.  in  the  University  of  Leyden  and  translated  with  annota- 
tions by  J.  0.  L.  KosKOABisir ;  vol.  I.  containing  the  Arabic 
text,  London,  1854,  4to. 

This  work  is  now  in  course  of  publication  by  the  Council  of  the 
Oriental  Translation  Fund.  The  first  volume  contains  only  the  Arabic 
text  M.  KosxoABTSN  purposes  to  give  a  complete  translation 
in  the  second  and  the  remainder  of  the  text  in  the  third. 

This  collection  of  poetical  compositions  or  Dewans  contains  the 
National  poems  of  a  tribe  of  Bedouins — the  Hmdsailie  or  HodeUitee 
and  belongs  to  the  same  class  of  compositions  before  the  ^ra  of  Mo- 
hammad as  \\iQ  MoaUakat,  the  Hamasa  of  Bohtobi  and  the  A'iVa3<- 
al'Aghani  of  which  latter  work  Mr.  Koseoabten  has  also  com- 
menced the  publication.  The  MS.  which  is  a  unique  copy,  in  the 
Library  at  Leyden,  is  incomplete,  the  2nd  volume  only  being  in 
existence  but  it  contains  the  commentary  of  Assukabi,  the  com- 
piler of  the  work. 

In  connection  with  the  literature  of  this  epoch  are  the  Ansab  or 
geneological  tables  of  the  Arab  races  published  by  M.  Wastsnfeld 
at  Qottingen  from  the  writings  of  Mohammad  bin  al  Hasan  ibn 
DoBBZD,  a  poet  and  plulologist  of  the  3rd  century  of  the  Hijri. 
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Oeneologisehe  Tdbellm  d$r  Arahesehm  Sicnnme  und  Familien  von 
Dr.  Feed.  Wabtenfeld— Qottingeu  1852,  Fol. 

RegisUr  %u  den  geneahgischen  TdbeUen  with  historical  and  geo- 
graphical notices,  1853. 

Handbuch  Oeneologiech  eigmoiogisehes  Ton  Abttbeeb  Moham- 
mad BiK  AL  Hasak  Ibk  Doreid  keransgegsben  von  Febd.  Was- 
TSKFELD — Gottingen  1854,  8to. 

The  indefatigable  M.  Von  Hammer  continues  the  publication 
of  his  great  work  on  Arabic  Literature  fLiteratur  guchiehte  der 
Araher)  of  which  the  5th  toI.  containing  1,115  pages  appeared  in 
1854  and  the  6th  extending  to  1,169  pages  in  1855. 

The  Library  of  the  Society  possesses  a  copy  of  this  admirable  work 
presented  by  the  munificence  of  M.  Von  Hammeb  himself.  Each 
vol.  commences  with  a  general  view  of  the  literature  of  the  epoch 
of  which  it  treats,  followed  by  biographical  sketches  of  the  writers 
arranged  either  according  to  the  class  of  society  to  which  they  be- 
longed or  according  to  the  subject  of  their  works;  followed  by 
translations  of  some  of  the  most  remarkable  poems. 

The  six  volumes  already  published  contain  notices  of  more  than 
700  authors  and  afford  a  striking  example  of  the  patient  and  labo- 
rious habits  of  study  and  research  so  remarkably  characteristic  of 
the  savans  of  Qermany. 

The  2nd  and  3rd  volumes  of  the  Travels  of  Ibn  Batuta— the  text 
and  translations  by  MM.  C.  Defremert  and  Dr.  B.  R.  Sakoux- 
NETii,  have  been  published  at  the  Imprimerie  Imperiale,  Paris, 
1854  and  1855. 

M.  Rexan  is  occupied  with  a  valuable  philological  work  on  the 
Semitic  languages,  the  first  volume  of  which  appeared  in  1855  and 
received  the  prize  of  the  Institute. 

It  is  entitled  JBistoire  GeneraU  et  Systems  compart  des  langues 
Semitiques,  par  Ermbst  Ren  an,  Paris,  1855,  8vo. 

The  fourth  volume  of  the  translation  of  the  Shahnameh  of  Fir- 
DAUsi,  by  M.  Jules  Mohl,  Secretary  of  the  Asiatic  Society  of 
Paris,  appeared  in  1855. 
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The  third  yolume  of  the  /?ty  Veda  Sanhita  with  the  commentary 
of  Sayaka  Chabya,  by  M.  Max  Mullxb,  has  beea  pablbhed  and 
copies  are  on  their  way  to  India. 

Another  translation  of  the  Hitopadesa  has  appeared  at  Paris  by 
M.  Lakcebeau.  It  is  very  neatly  got  up  in  12mo.  and  is  enriched 
with  interesting  notes  tracing  the  origin  and  history  of  the  several 
fables  and  tales. 

The  first  complete  translation  of  the  Persian  version  of  the  same 
worky  the  Anvari  Soheili  of  Hoseyn  Vaz  al  Cashafi,  by  Pro- 
fessor Eastwick,  was  published  by  Austin  of  Hertford  in  1854. 

From  the  same  Press  has  likewise  issued  a  new  edition  of  the 
text  of  the  Bhagavat  QUa  with  a  translation  by  J.  Cockbvbk 
Tmomfsok,  1855. 

The  VII.  No.  of  the  Journal  of  the  Asiatic  Society  of  Bengal 
for  1856,  which  has  lately  been  received,  is  occupied  by  an  index  of 
the  matter  contained  in  the  previous  volumes  from  I.  to  XXIII.  and 
of  volumes  XIX.  and  XX.  of  the  Asiatic  Researches.  It  is  fol- 
lowed by  a  supplement  repairing  omissions  in  the  first  and  by  three 
special  indices^  1.  of  the  Numismatic  matter  contained  in  the  Jour- 
nal ;  2.  of  translations  of  ancient  inscriptions,  reprinted  from  the 
Journal  of  the  Royal  Asiatic  Society,  vol.  VI.  and  continued  to  the 
end  of  1854 ;  and  3,  a  geological  and  mineralogical  index  to  the 
Gleanings  of  Science,  Asiatic  Researches  and  the  Journal  of  the 
Society. 

A  Comparative  Orammar  of  the  Dravidian^  or  South  Indian  Fa» 
mxly  o/LanguageSy  by  the  Rev.  R.  Caldwell,  London,  8vo.  has  just 
been  received. 

Mr.  Caldwell  has  labored  for  the  last  seventeen  years  as  a  Mis- 
sionary in  the  South  of  India.  During  a  recent  visit  to  England  he 
completed  a  Comparative  Grammar  of  the  Languages  of  Southern 
India,  the  family  of  which  he  divides  into  nine  principal  branches, 
viz.  Tamil,  Teloogoo,  Canarese,  MalayMum,Tolu,Toda,Kota,Gond, 
and  Ehond.  He  has  discussed  in  detail  the  connexion  these  dialects 
have  with  each  other,  as  well  as  that  of  the  whole  family  with  the 
families  of  other  languages.  He  is  opposed  to  Mr.  Hodgson's  theory 
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in  regard  to  the  identity  of  the  languages  of  Southern  India  with  the 
dialects  of  the  Himalaya  and  Bootan,  heing  more  inclined  to  support 
the  views  of  Mr.  Max  Muller  on  the  affiliation  existing  hetween  the 
Dravidian,  and  what  is  now  styled  the  Scythian  group  of  languages. 
We  hope  to  give  a  reyiew  of  this  in  our  next  Number. 

A  Dictionary 9  Sanscrit  andEnglishy  extended  and  improved  from  the 
second  edition  of  the  Dictionary  of  Professor  H.  H.  Wilson,  toge- 
ther with  a  supplement,  grammatical  appendices  and  an  index  serv- 
ing  as  an  English-Sanscrit  Dictionary,  by  Theodor  Goldstiicker,  Ber« 
lin,  1856,  large  4to. ;  part  1,  (80  pages.) 

This  is  the  commencement  of  the  publication  of  the  long  expect- 
ed 3rd  edition  of  Professor  Wilson's  dictionary. 

The  preparation  of  this  new  edition  has  been  undertaken  by  Mr. 
Qoldstucker  alone.  It  contains  considerable  additions  more  par- 
ticularly of  those  vidu  terms  which  Professor  Wilson  systematical! j 

excluded. 

Mr.  Qoldstucker  promises  to  insert  in  a  supplement  those  words 
whose  meaning  he  has  not  been  able  satisfactorily  to  explain  as 
well  as  all  new  words  he  may  meet  with  in  the  course  of  publica- 
tion. The  work  will  appear  in  parts,  each  part  to  contain  80  pages 
— price  87  fr.  50  centimes. 

We  are  glad  to  have  to  announce  the  publication  of  a  work  in 
connection  with  our  own  Presidency,  viz.  a  new  edition  of  Da. 
Baikie's  Booh  on  the  Neilgherrtes,  It  is  thus  noticed  by  the  JJur- 
karu. 

"  Mr.  W.  H.  Smoult  has  got  up  with  great  trouble  and  expense 
an  edition  of  an  account  by  R.  Baikie,  Esq.,  ic.  d.,  of  the  Neilgher- 
rieSf  their  topography^  climate^  soil  and  productions^  and  of  the  effects 
of  the  climate  on  the  European  constitution.  The  subject  matter  of 
the  work  is  of  great  interest  to  very  many  persons  in  this  commu- 
nity, but  the  point  which  we  are  most  disposed  to  dwell  upon  is  the 
admirable  style  in  which  Mr.  Smoult  has  contrived  to  get  the  work 
illustrated  by  an  artist  of  the  name  of  Fraser,  a  stranger  we  believe 
amongst  us  and  who  is  about  to  try  his  fortune  in  another  land, 
unless  perhaps  the  local  Government  has  the  good  sense  to  secure 
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80  able  a  band  to  its  own  serrice.  Tbe  large  panoramic  view  of 
Ootacamund  is  a  picture  tbat  well  deserves  a  bandsome  frame  and 
ia  worth  tbe  price  of  tbe  book  itself.  Then  tbere  is  a  capital  fron- 
tispiece witb  a  view  of  Sispara  on  tbe  Neilgberries  drawn  from 
nature  by  Captain  Francis  and  transferred  to  stone  by  Mr.  Fraser* 
and  tbere  are  four  otber  separate  sketches  wbicb  witb  tbe  large  pa- 
noramic view  of  Ootacamund  are  enclosed  in  a  tin  case.  Tbe  illus- 
trations are  all  tinted  lithographs  and  all  exhibit  an  artist's  taste 
and  akilL  Indeed  such  artistical  productions  in  tbe  way  of  book 
embellishments  have  never  been  published  before  in  this  country. 
In  a  land  like  this  where  health  and  even  life  itself  are  so  precarious, 
every  information  regarding  tbe  climate  of  particular  localities 
ought  to  be  received  with  eagerness  not  only  by  tbe  community  but 
by  a  *' paternal  government."  The  Qovemment  of  Madras,  we 
hear,  has  subscribed  largely  to  the  work  before  us,  by  way  of  en- 
couraging all  attempts  on  tbe  part  of  individuals  to  make  the  com- 
munity acquainted  witb  the  character  of  the  country  and  its  resources. 
Such  a  sanatarium  as  tbe  Neilgberries  furnish  us  is  a  blessing  tbat 
cannot  be  too  highly  appreciated.  Many  a  valuable  servant  may 
be  saved  to  tbe  State,  by  having  so  near  us  a  climate  so  admirably 
adapted  to  the  restoration  of  individuals.  Dr.  A.  Grant,  who  was 
tbe  personal  surgeon  of  tbe  Marquis  of  Dalbousie  and  accompanied 
his  Lordship  to  the  Neilgberries  in  1855  remarks  that  "  it  is  sur- 
prising tbe  advantages  of  tbe  Blue  Mountains  should  have  been  so 
long  overlooked,  in  a  country  where  European  health  is  so  preca- 
rious and  tbe  necessity  of  a  change  to  a  cool  climate  is  so  frequently 
and  urgently  called  for.  In  Bengal  they  have  scarcely  attracted 
any  attention,  otherwise,  how  many  invalids  might  have  been  saved 
a  trip  to  Australia,  or  tbe  Cape  or  even  to  England."  Dr.  Grant 
recommends  tbat  in  Bronchitis,  or  incipient  consumption,  or  when 
tbe  liver  is  affected  tbe  patient  should  first  go  to  Coonoor,  *'  a  plea- 
sant, retired,  and  pretty  summer  residence,"  well  sheltered  and 
easily  accessible,  and  when  be  has  gained  strength  be  should  go,  he 
says,  to  Ootacamund,  the  air  of  which  is  more  bracing.  In  a  very 
few  days  an  invalid  could  pass  comfortably  from  Calcutta  to  Oota- 
camund. The  climate  of  the  Neilgberries  is  delightful  and  the  sce- 
nery is  singularly  varied  and  picturesque,  as  may  be  seen  from  the 
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accurate  and  truly  artiBtical  sketches  which  accompany  the  work 
hefore  us, 

«  We  learn  from  Mr.  Smoult*8  excellent  explanatory  introduction 
that  the  late  Bishop  James,  in  a  letter  to  the  Right  Hon'ble  8.  R. 
Lushington  expressed  himself  perfectly  charmed  with  the  hills  of 
Ootacamund.  "  I  have  been  racking  my  memory,*'  he  wrote,  "for 
some  place  to  compare  them  with  ;  the  closest  resemblance  I  can 
find  is  '<  Malvern"  at  the  fairest  season  :  but  the  extent  and  bold 
variety  give  these  a  decided  superiority.  I  have  a  fuller  sense  of 
the  enjoyment  to  be  derived  from  air  and  exercise  than  I  remember 
to  have  ever  experienced  at  any  time  or  at  any  place." 

*<  Mr.  Smoult's  own  share  of  the  work  is  carefully  and  ably  exe- 
cuted. He  has  brought  out  a  very  valuable  publication.  It  does 
him  great  credit  in  every  way.  If  Mr.  Smoult  should  be  a  pecuni- 
ary loser  by  this  costly  publication  he  will  at  all  events  have  the 
pleasant  consciousness  of  having  done  a  real  service  to  his  country- 
men in  India  by  calling  their  attention  to  the  lovely  and  health- 
inspiring  locality  of  the  Blue  Mountains.  This  book  may  save 
many  a  valuable  life  by  its  suggestions  and  the  interesting  informa- 
tion which  it  will  circulate  through  a  community  in  which  indivi- 
duals are  so  often  reduced  to  the  alternative  of  an  immediate  change 
of  climate  or  a  preparation  for  their  final  home." 


Natural  History. 

Decandolle's  P&odeomus.  Vol.  XIV.  Part.  I.  has  lately 
reached  us.  It  contains  the  large  order  Polygonaeea^  by  C.  F. 
Mbiskee,  excepting  the  Sub-order  EriogonetB,  which  are  from  the 
pen  of  the  laborious  Mr.  Q.  Bentham  :  Myristicaeea^  by  the 
Author.  Proteaeea,  by  Meiskeb,  and  Penaacea,  by  Alph  :  Db- 
CANDOLLE.  The  Volumo  is  a  worthy  addition  to  its  invaluable 
predecessors. 

Planta  India  Batava  Orimtales. 

A  work  under  this  title  is  now  in  course  of  publication  by  the 
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Datch  Government  under  the  especial  patronage  of  the  King  of 
Holland.  It  is  edited  by  Professor  Ds  Vbiese.  The  first  part 
which  has  only  as  yet  appeared  contains  a  full  account  of  the  plants 
found  in  the  principal  islands  of  the  Eastern  Archipelago — Java, 
Celebes,  Amboina,  Ternate,  &c.  from  the  MS.S.  of  the  late 
Professor  C.  A.  C.  Reinwardt,  between  the  years  1815  &  1822 
edited  by  Dr.  W.  H.  de  Vbiese,  Professor  of  Botany  in  the  Uni- 
tersity  of  Ley  den.  The  technical  descriptions  are  given  in  Latin 
and  are  illustrated  by  characteristic  lithographed  figures. 

The  work  will  be  published  in  4to.  with  40  plates  ;  three  num« 
bers  have  appeared  in  1856,  four  more  are  to  be  given  in  the  cur- 
rent year  and  the  rest  in  1858. 

Dr.  Reinwardt  died  in  1854  without  having  given  to  the  world 
any  consecutive  work  on  the  rich  and  important  collections  he  had 
made  in  the  Dutch  Colonies.  His  papers  and  drawings  were  pre- 
sented to  the  Government  and  the  task  of  editing  them  was  entrust- 
ed  to  Professor  Vriese. 

"  I  purpose"  says  the  Professor,  "  first  to  publish  in  this  work, 
'*  the  plants  that  Dr.  Reinwardt  discovered  during  his  travels  in 
"  the  Indies  and  to  elucidate  such  portions  of  their  history  as  have 
**  not  already  been  investigated  by  the  researches  of  other  botanists. 
"  When  it  is  remembered  that  Messrs.  Bennett  and  R.  Brown 
"  have  only  lately  published  the  plants  which  Dr.  Horsfxeld 
«  discovered  in  the  island  of  Java  at  the  commencement  of  the  cen- 
'*  tury,  it  need  not  be  matter  of  surprise  that  the  discoveries  of 
**  Reinwardt  in  the  other  islands  subsequent  to  1815  should  still 
*'  be  worthy  of  publication.  We  doubt  not  that  the  labor  we  now 
"  propose  to  ourselves  of  making  known  the  botanical  researches 
"  of  Dr.  Reinwardt  will  bring  to  light  a  great  number  of  new 
**  plants  and  contribute  to  give  a  better  idea  of  the  geographical  dis- 
"  tribution  of  plants  in  the  Indian  Archipelago,  of  which  so  little  is 
'*  yet  known." 

One  of  the  plates  which  have  already  appeared  represents  a  plant 
which  would  form  a  most  desirable  addition  to  our  gardens.  The 
Dichrefrichum  Ternaletm  found  in  the  forests  near  the  summit  of  the 
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Volcano  of  Ternate.  It  is  a  prostrate  plant  creeping  on  the  ground 
but  is  conspicuous  for  its  large,  downy,  cordate  leaves  and  its 
bunches  of  scarlet  tubular  flowers  from  one  to  two  inches  long. 

It  appears  to  be  allied  to  Sireptocarpus  with  the  habit  of  (Etehy' 
nanlhus. 

At  the  meeting  of  the  Botanical  Society  of  Edinburgh,  on  the 
12th  June  last,  a  paper  was  read  by  Lt.-Col.  Madden  on  "  ths  elu^ 
cidation  of  plants  mentionsd  in  Dr,  Fbancis  Hamilton's  account  of 
the  Kingdom  of  Nepal, 

At  the  following  meeting  on  the  10th  July  1856,  Professor  Bal- 
four on  taking  the  chair  announced  that  since  the  last  meeting 
Col.  Madden  had  died  suddenly  from  rupture  of  the  aorta. 

"  We  all,  I  am  sure  (he  said),  deeply  deplore  the  loss  of  one 
who  took  a  warm  interest  in  our  proceedings,  and  with  whom  we 
have  had  much  pleasant  intercourse.  For  my  own  part  I  cannot 
easily  give  expression  to  the  sad  feelings  with  which  I  contemplate 
the  bereavement.  He  had  been  a  constant  visitor  at  the  garden 
during  the  summer  while  engaged  in  preparing  his  elaborate  paper 
on  the  Indian  Plants  in  Dr.  Buchanan  Hamilton's  herbarium  ;  and 
I  had  looked  forward  to  the  pleasure  of  spending  many  a  happy 
day  with  him  in  the  prosecution  of  Botanical  science.  His  ami- 
able deportment  and  gentlemanly  manner  endeared  him  to  all  of  us, 
and  we  all  rejoiced  to  see  one  who  had  spent  a  large  portion  of  his 
life  in  the  active  service  of  the  East  India  Company,  now  devoting 
his  time  and  leisure  to  the  prosecution  of  science.  During  his  re- 
sidence in  India  he  was  a  careful  observer,  and  made  many  inter- 
esting remarks  on  the  flora  of  the  country.  He  sent  home  the 
seeds  of  many  valuable  plants  which  have  flowered  in  Qlasnevin 
and  in  other  gardens.  When  he  came  to  settle  in  Edinburgh  he 
joined  the  Royal  and  Botanical  Societies,  in  both  of  which  he  be* 
came  a  very  active  member.  He  was  elected  a  councillor  of  the 
Boyal  Society,  and  took  a  marked  interest  in  its  proceedings,  he 
particularly  took  charge  of  the  Scientific  additions,  which  it  was 
agreed  to  make  to  its  library.  To  the  transactions  of  the  Botani- 
cal society  he  contributed  an  excellent  paper  on  the  occunence  of 
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Palms  and  Bamboos  high  on  the  Himalaya,  and  it  is  to  be  hoped 
that  the  paper  which  was  read  from  him  at  our  last  meeting  will 
be  in  such  a  state  as  to  allow  of  its  publication.  Most  sincerely, 
I  am  sure,  do  the  Society  condole  with  his  afflicted  widow*  Such 
events  call  on  us  to  be  ready,  seeing  we  know  not  what  a  day  may 
bring  forth." 

At  the  same  meeting  a  paper  was  read  entitled,  A  brief  account 
0/  (he  general  Botanical  features  of  a  Hill  District  in  Western  India^ 
with  the  results  of  a  series  of  observations  in  connection  with  ve- 
getable climatology.     By  John  Kennbtt  Wilson,  Bombay. 


PROCEEDINGS. 


The  Managing  Committee  of  the  Madras  Literary  Society  and 
Auxiliary  of  the  Royal  Asiatic  Society y  Thursday  Evening ^  Janw 
ary  8,  1857. 

The  chair  was  taken  at  \  past  6  by  W.  U.  Arbuthnot,  Esq. 

The  Secretary  laid  the  usual  statements  before  the  Meeting  and 
the  following  papers  were  selected  for  the  evening. 

Read  an  interesting  account  from  Major  Jacob,  the  Honorable 
Company's  Astronomer,  explaining  the  different  indications  of  the 
Barometrical  and  Thermometrical  Curves,  for  the  years  1852-53, 
54  and  55 ;  the  Plates  having  been  previously  forwarded  by  him 
to  the  Society. 

In  regard  to  the  Barometer  the  Curves  for  every  month  show 
very  conspicuously  the  course  of  the  daily  tides,  there  being  two 
well  marked  Maxima  and  Minima  the  principal  Maximum  occur- 
ring  at  |  past  9  a.  m.,  and  the  lowest  Minimum  at  4  r.  h.  The  Mer- 
cury stands  highest  on  the  average  in  January,  falling  gradually 
till  June,  and  rising  again  towards  December.  The  Rise  is  usually 
most  rapid  from  October  to  November,  about  which  time  considerable 
depressions  are  also  observable  indicating  the  effect  of  storms  which 
not  unfrequently  sweep  over  this  coast  at  that  time  of  the  year. 
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The  Thermometer  CurveF,  show  the  coldest  time  of  the  24 
hours  to  be  a  few  minutes  before  sunrise,  and  the  hottest  time  to 
be  Ih.  10m.  p.  m.  but  varying  in  different  months  from  Oh.  30m. 
to  2b.  June  on  the  whole  is  the  hottest  month  and  January  the 
coldest.  The  range  of  Temperature  is  greater  in  the  hot  than  in 
the  cold  season,  the  least  occurring  in  November.  The  mean 
daily  range  amounts  to  12^. 

Resolved  that  the  thanks  of  the  Meeting  be  voted  to  Major  Ja- 
cob, and  that  his  paper  be  set  aside  for  publication. 

Read  letter  from  Secretary  to  Government,  dated  2drd  Dec.  1 850 
forwarding  Dr,  Walker's  Report  on  Coal  baring  at  Kotah,  a  village 
about  10  or  12  miles  from  the  junction  of  the  Wurdah  river  with 
the  Qodavery. 

In  1841  Dr.  Walker  submitted  to  the  Asiatic  Society  of  Bengal 
an  account  of  some  minerals  found  in  the  bed  of  the  Qodavery,  of 
the  nature  of  Slate  Coal,  with  a  few  remarks  on  the  Geological 
features  of  the  place  at  which  they  were  discovered.  The  account 
will  be  found  published  at  page  841,  vol.  10  of  the  Journal  of  the 
Asiatic  Society  of  Bengal. 

In  consequence  of  the  indications  set  forth  in  that  paper  a  bor- 
ing operation  was  determined  on,  and  entrusted  to  Dr.  Walker's 
superintendence. 

The  Rods,  Drills,  and  Augers  of  the  Boring-Machine  were 
made  up  at  Bolarum — about  30  feet  was  pierced  on  the  first  day  ; 
afterwards,  falling  in  with  Argillaceous  Limestone  it  took  9  days 
to  get  through  a  foot.  At  the  depth  of  29  feet  a  bed  of  Shale 
and  Slate  Coal  was  met  with.  The  whole  depth  pierced  was  only 
34  feet  7  inches. 

Dr.  Walker  infers  that  a  Coal  field  may  be  found  at  Kotah  for 
the  following  reasons. 

1st.  The  strata  accompanying  the  slate  Coal  are  those  which 
are  found  along  with  deposits  of  this  mineral  in  other  parts  of 
the  world. 

2d.  The  fossil  plants  apparent  are  identical  with  the  fossil  plants 
of  the  true  Coal  measure. 
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The  report  concludes  with  an  account  of  the  obstructions  to 
navigation  in  the  Channel  of  the  Godayery. 

Read  also  letters  from  Mr.  Dodd  in  charge  of  Chemical  Ex- 
aminer's Department^  and  from  Dn  Falconer,  Superintendent  of 
the  Botanical  Garden,  Calcutta,  upon  the  mineral  specimens  for- 
warded by  Dr.  Walker. 

The  thanks  of  the  Meeting  were  presented  to  the  Contributors 
of  the  above  Papers.  Some  time  has  elapsed  since  Dr.  Walker's 
experiment,  but  Madras  having  now  its  Railway  and  Mineral 
Viewer,  and  the  Committee  being  aware  of  the  great  importance  of 
a  Country  like  India  being  able  to  supply  itself  with  Coal  and  Iron 
in  the  same  way  as  England  is  favored  with  the  former,  thought  it 
advisable  to  put  on  record  in  the  Journal  an  experiment  like  Dr. 
Walker's,  and  it  was  resolved  accordingly  to  request  the  Commit- 
tee  of  Papers  to  arrange  for  the  publication  of  his  Report. 


The  Managing  Commitiee  of  the  Madbas  Litbbaby  Society  and 
Atixiliary  of  the  Royal  Asiatic  Society^  Thursday  Evening^  Feb,  12, 
1857. 

The  Hon'ble  W.  Elliot,  in  the  Chaib. 

The  Secretary  read  a  letter,  from  Dr.  Jameson,  Superintendent  of 
the  Botanical  Garden  at  Saharunpoor,  to  Mr.  Elliot,  giving  an  ac- 
count of  the  Tea  plantations  in  the  Himalayas. 

The  encouragement  given  to  the  cultivation  of  Tea  in  the  last  2 
years  bids  fair  to  render  Tea  a  staple  article  of  produce  in  the 
N.  W.  Provinces.  Last  year  the  quantity  turned  out  was  40,000  lbs. 
this  year  that  amount  will  be  doubled.  It  is  now  in  great  demand 
at  Almorah  and  Deyrah,  the  best  kinds  realizing  from  3  Rs.  to  4 
Rs.  8  As.  per  pound,  and  this  not  for  small  quantities,  the  amount 
disposed  of  having  been  20,000  lbs. 

A  great  proportion  of  the  second  class  Teas  was  purchased  by 
natives  for  the  purpose  of  bartering  with  the  Bhotiahs  in  the  inte- 
rior of  the  Himalayas  and  Thibet  in  exchange  for  Borax  and  other 
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products  of  the  mountain  region.    Up  to  this  time  the  Mountain 
races  have  been  in  the  habit  of  consuming  the  brick  Teaa  of  China. 

It  is  certainly  a  remarkable  fact  that  an  integral  part  of  the 
Chinese  Empire  is  receiving  its  supplies  of  Tea  from  India,  and 
Dr.  Jameson  is  sanguine  that  if  aided  by  good  roads  the  trade  with 
the  Bhotiahs  will  soon  become  an  important  one,  and  that  the 
Indian  Teas  will  be  sold  at  rates  so  cheap  as  to  drive  the  Chinese 
article  out  of  the  market  in  these  regions. 

Extracts  of  a  letter  from  Professor  Oldham  to  Mr.  Brooke  Cun- 
liffe,  were  also  read  acknowledging  the  receipt  of  certain  fossil  re- 
mains from  the  cretaceous  beds  at  Utatur  and  Verdachellam  for  the 
Museum  of  Economic  Geology.  Putting  aside  the  Cephelopoda, 
Mr.  Oldham  observes,  the  specimens  from  the  two  localities  indi- 
cate only  a  little  difference  in  the  depth  of  water  where  the  depo- 
sits were  formed;  but  the  presence  of  these  chambered  shells 
points  to  a  series  of  beds  somewhat  higher  in  Geological  sequence. 
The  great  prevalence  of  ammonUea  of  the  section  of  Ligati  as 
compared  with  the  Verdachellam  group  b  of  this  nature. 

Mr.  Oldham  also  sent  copies  of  the  prospectus  of  the  new  organi- 
zation of  the  Geological  Museum,  one  of  which  Mr.  Cunliffe  pre- 
sented  to  the  Society. 

It  is  proposed  to  print  this  on  the  fly  leaf  of  the  Journal,  and  it 
is  hoped  that  the  Members  of  the  Society  will  exert  themselves  to 
procure  contributions  to  the  collection.  It  is  only  by  grouping 
together  the  geological  facts  derived  from  a  comparison  of  fossil 
remains  from  all  parts  of  India  that  a  correct  idea  can  be  formed 
of  the  geological  structure  and  conditions  of  this  vast  country.  And 
the  eminent  qualifications  of  the  officers  attached  to  the  geological 
survey  afford  the  best  guarantee  that  full  justice  will  be  done  to  such 
contributions. 

Mr.  Oldham  adds  that  he  had  recently  obtained  a  small  collec« 
tion  of  fossils  from  the  limestone  to  the  west  of  Mhow  and  Indore 
near  the  Nerbudda  Valley  which  appear  to  be  nearly  of  the  same 
geological  age  as  those  from  Utatur,  with  considerable  variety  how- 
ever, as  was  to  be  expected  from  the  difference  of  latitude. 
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It  was  also  stated  to  the  Meeting  that  fossil  remains  of  a  large 
vertebrate  animal  probably  a  gigantic  saurian  have  recently  been 
discovered  at  Utatur.  Mr.  Adolphe  Schlagentweit,  found  a  large 
bone,  apparently  the  condyle  of  a  femur,  and  a  portion  of  what  is 
stated  to  be  a  large  tooth  sent  to  Dr.  Hunter  by  Captain  Ryves 
will  be  shown  at  the  forthcoming  Exhibition. 

The  Annual  General  Meeting  of  the  Society  was  fixed  for  the 
26th  Instant. 


Madbas  Litbraby  Society  and  Auxiliary  of  the  Royal  Aaiatio 
Society^   Thursday  Eveniny^  February  26,  1857. 

Sib  C.  Rawlinson,  Kt.,  President,  in  the  Chaib. 

This  was  the  Annual  General  Meeting  of  the  Members  of  the 
Society. 

The  President,  on  opening  the  Meeting  brought  to  notice  an 
error  that  had  crept  into  the  Society's  monthly  Reports,  of  publish- 
ing the  Proceedings  of  the  Managing  Committee  of  the  Madras 
Literary  Society  as  the  Proceedings  of  the  Madras  Literary  Society, 
none  of  the  Members  of  which,  save  the  Managing  Committee, 
appear  to  have  had  an  opportunity  of  attending,  and  it  was  resolved 
accordingly  that  endeavours  should  be  made  to  give  all  Members 
the  opportunity  of  attending  any  Literary  or  Scientific  Meeting 
which  the  Managing  Committee  might  be  able  to  arrange. 

The  Secretary  read  to  the  Meeting  the  usual  Report  and  State- 
ment  exhibiting  the  state  of  the  Society's  Funds  up  to  the   end 
of  the  past  year. 
To 

The  Members  of  the  Madras  Literary  Society 

and  Atmliary  of  the  Royal  Asiatic  Society. 
Gentlemek, 

The  Managing  Committee  of  the  Society  have  the  honor  to  lay 
before  you  the  accompanying  Statement  of  the  accounts  of  the 
Society  for  the  past  year,  exhibiting  a  balance  in  favor  of  the 
Society  on  the  Slst  December  last,  of  Rupees  750-14-0. 

The  balance  at  the  end  of  1855,  was  Rupees  469-13-4. 
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The  Committee  hope  this  will  be  deemed  satisfactory. 

It  may  not  be  out  of  place  here  to  add  that  the  Statement  ren- 
dered at  OUT  last  Meeting  on  the  12th  instant,  exhibits  a  still  more 
favorable  view  of  the  Society's  Funds,  showing  a  credit  balance 
of  Rupees  1, 052-8-8. 

The  Committee  have  further  to  announce  that,  with  the  view  of 
upholding  the  Literary  and  Scientific  character  of  the  Society,  the 
publication  of  their  Journal  has  been  resumed,  and  from  the  pre- 
sent number  of  Subscribers  they  have  every  reason  to  hope  that 
the  issue  of  this  Periodical  will  tend  to  the  advantage  of  the  In- 
stitution, and  prove  attractive  to  the  Community. — 255  copies  out 
of  350  have  already  been  disposed  of. 

In  conclusion  the  Committee  desire  to  state  that  the  number  of 
Subscribers  to  the  Library  at  the  end  of  the  past  year  stood  as  fol- 
lows : 

First  Class « 38 

Second  Class 34 

Third  Class 16 

For  the  Managing  Committee. 

(Signed)     J.  W.  Bbeeks,  Secretary. 

Resolved,  on  the  motion  of  Mr.  R.  Burgass,  seconded  by  Mr.  H. 
Fortey,  that  the  Report  be  received  and  printed  in  the  Journal. 

Resolved,  on  the  motion  of  Mr.  R.  Burgass,  seconded  by  Major 
W.  J.  Wilson,  that  the  Managing  Committee  use  their  best  en- 
deavours to  obtain  books  on  more  advantageous  terms,  now  that 
the  late  changes  in  the  Book  Trade  hold  out  such  a  prospect  to 
Purchasers. 

Resolved,  on  the  motion  of  the  Chairman,  seconded  by  Mr.  R. 
Burgass,  that  the  accounts  be  passed  as  satisfactory,  and  that  the 
thanks  of  the  Meeting  be  presented  to  the  Managing  Committee  of 
the  past  year  for  their  exertions  in  behalf  of  the  Society,  and  that 
they  be  re*elected  into  a  Managing  Committee  for  the  present  year. 

Resolved,  on  the  motion  of  Mr.  W.  U.  Arbuthnot,  seconded  by 
the    Honorable  Walter  Elliot,  that  Mr.  R.  Burgass  be  invited 
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to  become  a  Member  of  the  Managing  Committee,  to  complete  the 
number  aa  laid  down  in  Rule  VI.  of  the  Society's  Regulations. 

The  following  Gentlemen  were  elected  as  the  Managing  Com- 
mittee for  the  current  year. 

Managing  Committee. 

Major  W.  J.  Wilson,  i  Mr.  W.  U.  Arbuthnot, 

Mr.  T.  Pycroft,  ;  Major  E.  Lawford, 

Colonel  F.  A.  Reid,  c.  b.      '  Mr.  H.  F.  C.  Cleghorn,  m.  d. 

Lieut.  Col.  T.  T.  Pears,  c.  b.  '  Mr.  A.  J.  Arbuthnot, 

Lieut.  Col.  F.  C.  Cotton,       I  Mr.  R.  Burgass, 

Mr.  G.  H.  Ellis,  |  Mr.  J.  W.  Breeks,  Secretary. 

The  thanks  of  the  Meeting  were  voted  to  the  Chairman,  and  the 
Meeting  closed. 


The  Managing  Committee  of  the  Madbas  Litbiart  Society  and 
Auxiliary  of  the  Royal  Asiatic  Society y  Thursday  Evening^  March 
12, 1857. 

On  the  motion  of  Mr.  W.  Ajrbuthnot,  seconded  by  Colonel  Cot- 
ton, the  Hon'ble  W.  Elliot,  was  elected  Chairman  of  the  Commit- 
tee for  the  current  year. 

The  Secretary  laid  before  the  Meeting  the  usual  Monthly  State- 
ment  of  the  Society's  Funds,  and  brought  to  the  notice  of  the 
Committee  the  urgent  necessity  which  existed  for  a  complete  Ca- 
talogue of  the  Society's  Books  by  embodying  the  Supplemental 
Catalogues  for  1852-53  and  55  with  the  old  Catalogue,  and  clas- 
sifybg  each  work  under  its  appropriate  head. 

Resolved  that  the  state  of  the  Society's  Funds  is  satisfactory, 
and  that  a  new  Catalogue  of  the  Society's  books  be  printed  as 
soon  as  possible,  containing  every  work  received  into  the  Library 
up  to  January  1857. 

Extracts  of  a  letter  from  Mr.  Thwaites,  Superintendent  of  the 
Royal  Botanic  Garden  of  Paradenia  in  Ceylon  to  Dr.  Cleghorn 
were  read^  in  which  he  expressed  his  readiness  to  permit  the  desciip- 
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iione  of  the  new  Genera  of  Plants  of  Ceylon,  published  by  him  in 
the  Kew  Miscellany,  to  re-appear  in  the  Society's  Journal. 

The  intimate  connection  of  the  Flora  of  India  with  that  of  Cey- 
lon invests  the  details  of  such  discoveries  with  peculiar  interest  for 
the  Botanists  of  this  part  of  the  country  and  the  Committee  at 
once  resolved  to  avail  themselves  with  thanks  of  Mr.  Thwaites' 
liberal  permission.  The  Sub  Committee  of  Papers  were  accord- 
ingly directed  to  make  a  selection  of  some  of  these  New  Genera 
for  publication  in  future  Numbers  of  the  Journal. 

Dried  specimens  of  several  of  these,  especially  of  such  as  are 
likely  to  prove  useful  in  the  Arts,  have  been  forwarded  by  Mr. 
Thwaites  to  the  present  Exhibition. 

Some  of  the  early  Proof  Plates  of  Dr.  McPherson's  Antiquities 
of  Eertch  were  laid  on  the  table  and  attracted  much  admiration. 
They  represented  Vases,  Statuettes,  Bas  Reliefs  in  Terra  Cotta, 
Glass  and  Ivory,  of  Greek  and  Etruscan  Types,  Fib  aloe  and  Gold 
ornaments,  bearing  a  remarkable  resemblance  to  thos  e  found  in 
the  Tumuli  and  Mounda  in  Britain  and  which  Dr.  McFheiaon  sup- 
poses may  have  belonged  to  the  Varangian  Guards  of  the  Bjzan** 
tine  Emperors,  &c. 

The  Plates  are  executed  ia  the  best  style  of  Chromolithography 
by  a  young  and  rising  Artist  named  Kell,  and  though  unfinished 
give  promise  of  great  beauty  and  elegance  when  completed. 

The  Committee  acknowledge  with  thanks  the  receipt  of  the  fol- 
lowing papers. 

1.  Obserrations  on  the  Graphite  or  Plumbago  of  Kumaon  and 
Tratancore  by  J.  Forbes  Royle,  M,  D.  with  an  Extract  from  a  let- 
ter from  the  Resident  of  Travancore  and  Cochin  dated  0th  Febra- 
ary  1857,/rom  the  Chief  Secretary, 

This  Mineral  was  formerly  found  in  its  most  pure  state  in  Bor- 
rowdale  in  Cumberland,  which  indeed  was  the  only  Mine  which 
produced  Lead  of  that  fine  quality  requisite  for  the  manufacture 
of  Drawing  Pencils. 

The  Cumberland  Mines  have  been  wrought  since  Elizabeth's 
time ;  pure  Cumberland  lead  costing  as  much  as  from  80  to  40 
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shillings  a  pound.  The  lead  is  not  found  in  veins  but  in  dettohAd 
pieces,  so  that  the  supply  is  occasionally  irregular  and  the  search 
for  it  laborious  and  often  fruitless. 

Inferior  descriptions  of  lead  come  from  Spain  and  Ceylon,  and 
an  used  In  the  manufacture  of  crucibles  and  of  the  inferior  sort  of 
Seacils  and  in  polishing  Cast  Iron. 

At  present  Mr.  Royle  says,  finely  powdered  Graphite  can,  by 
an  extreme  degree  of  pressure,  be  rendered  nearly  as  compaift  life 
'the  best  natural  Graphite,  or  we  should  be  widiout  any  more  ^od 
drawing  Pencils. 

The  great  Manufacturers  of  Pencils  in  England  reported  the 
ICumaon  and  Travancore  specimens  as  quite  useless  for  the  maim- 
facture  of  black  lead  pencils,  observing  that  they  could  not  use  the 
specimens  in  the  state  in  which  they  had  been  sent  without  da- 
maging their  machinery,  at  the  same  time  they  could  not  conceive 
why  purer  specimens  should  not  be  found  in  the  same  locality. 

In  regard  to  the  objections  made  to  the  specimens  forwarded, 
General  Cullen,  the  Resident  of  Travancore,  remarks  that  one  mo- 
tive of  their  selection  was  to  exhibit  the  matrix  or  Laterite  rock  in 
which  they  were  found. 

2.  Reports  V,  VI.  VII,  and  IX  of  the  proceedings  of  the  Offi- 
cers  engaged  in  the  Magnetic  Survey  of  India,  from  the  Ch%$f 
Secretary, 

8.  Memoirs  of  the  Geological  Survey  of  India,  Vol.  I.  Part  1. 
from  T.  Oldham; A.  M.,  F.  R.  S.y  F.  O.  S.  ^c.  ^Superintendent  of 
Geological  Survey  of  India. 

This  is  the  first  of  a  series  of  Memoirs  published  by  order  of  the 
Right  Honorable  the  Governor  General  of  India  in  Council.  The 
subject  of  the  present  Notice  contains  a  highly  interesting  accovmt 
of  the  Talcheer  Coal  Fields,  situated  in  the  Tributary  Mahal  of 
Cuttack,  there  is  also  a  short  notice  of  the  Iron  Ore  procurable  in 
the  same  locality. 

Appended  to  this  Memoir  will  be  found  accounts  of  the  aurife- 
rous  deposits  of  Assam  and  the  vicinity  of  Shu^-gween  in  the  Pro- 
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Tince  of  Martaban.  The  gold  dUcovered  in  both  localities  is  of 
considerable  purity,  the  latter  Mr.  Oldham  considers  fully  equal  in 
value  to  the  average  quality  of  Australian  gold. 

With  the  Book  Mr.  Oldham  forwarded  a  letter  to  the  Secretary 
and  a  notice  setting  forth  the  object  of  the  Geological  Museum 
now  in  progress  in  Calcutta  of  which  he  expressed  a  hope  that  the 
Society  would  obligingly  promote  the  welfare,  and  sanction  an 
interchange  of  publications. 

Resolved  that  the  notice  be  printed  in  the  forthcoming  number 
of  the  Journal,  and  that  a  letter  be  addressed  to  Mr.  Oldham  inti- 
mating the  pleasure  it  will  give  the  Society  to  effect  an  interchange 
of  publications  as  desired  by  him. 

The  Meeting  separated  a  little  before  8  o'clock. 
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I.  A  Vocabulary  of  the  Dialect  epoken  by  the  ToDAs  of  the 
NiLAoiRi  mountains.  BytheHev.F.  Metz  of  the  German 
Evangelical  Mission. 

[Continued from  YoL  L  p.  146.] 


9nf.  an. 
^"0^6".   bardr. 

®  Qj .   arr. 
"Lr^^^d.  sSmdri. 
*^5*^.   kirpeshk. 
<^S^5er  or  "J^/^JeT.  yor  or  nor.  , 
T^oS".   nuf. 

'C&rC  i&^r^p.  baligadershbitd. 
Impotent,  (verb  imperson.)  ^^^^^H  ^OS-.  budivdrshvichi. 


I  (personal  pronoun) 
Ibex 

Ice 

Idle 

Ichneumon 

If 

Illness 

Impede 


Improper 

Improve 

Impure 

Incense 

Increase 

Indecent 

Inflamation 

Infant  female 

Infant  male 


^»  9n  SQ^.  saridkhadi. 
^^"TOow&xp.  ultdyisbini. 


se&£  .  Jiptj. 

t&^*^ .  dip. 

<S§  So'-S ^r  ^p.  beleduvershUni^ 

•^rapjT^lS.  ndnUldde. 

*VS5".   kdv. 

SV>P^.  nUnik. 

■^^Tf^F*  popan. 
Informer  ^^^'W^o^fT.jddikdran,  ^3«Q"d^F©1^F, 

kdran.  ^^ 

Insufficient  ^afi^^OTO.  yeitiyddu 

Ink  ^0.  *ari. 

Insensible  T^'^o  §)8&S-.  ncmom  of^'rtdU* 


I  more^ 


Toda  Vocabulary,  [no.  3,  new  serus, 


Insane                   ^ 

^  i!Aii^&    3".   puchch  hididvichi. 

Interest 

•t^a.  baddi. 

Inward 

troXT^r.   uzhvazh. 

Ire 

^*J.  bija. 

Iron 

"C^^F.  kabbun. 

Itch 

^*.  gajji. 

Iris  of  the  eye 

*^fS""&/3ar.   katmmokh. 

Jackal 

J. 
?^©.   naW. 

Jack  fruit 

?r  I^F-^-^/Bjo.   parshavupojth 

Jest  •?^*«)P"?.  ndrbini,  7?o^^^f  <«?.  gutsershbini. 

Join 

^SratTj-Op.   kutsbini. 

Journey 

Ti  <rftff9.  pay  ana. 

Joy      ^r^. 

.  t?oWi,  ^^5^.  chachchosh. 

Jug 

®^^.    octi^rt. 

Juice 

^^.  *arr. 

Jump 

<if^T3§['f-n2)?.  elthivershbini. 

Justice 

•jra^So.  ndyam. 

K. 

Keep 

•V&^TjnJDp.  *a>W«». 

Key 

iS"^.   ^«y. 

Kick 

^ff^^p.   hafthbini. 

Kill 

*?5f5";3SCr«p.  beihtverthbini. 

Kind  (noun) 

^?^0.  iTuidari. 

Kindnegs 

«  cfl^,  day  am. 

[i — JUNE  1857.J    Toda  Vocabulary. 


red 

-a^Sraf".  paidl. 

,  Gentleman 

®  o    <o  .    ara*. 

•O^r-^^riOp.   birvershbini. 

SX3A  Sl^.   migmu. 

1         SX5^s5m  OV3&^^p.   migmu  ursbini. 

k 

t5u  a-3^r««)p.   kuWhivershbini. 

r 

®5"f-n3p.   arthbini. 

! 

9inQ,   jiri. 

L. 

jr 

«^5P^.  y«M7. 

^55".   iter. 

iiage 

<7^^.   W»A. 

, 

«i®5".   e/i«i. 

^  -SdS^oea.  tadeyiyi. 

juit 

lib-^iSi.  piriyddi. 

(noun) 

?^tr«».   <f,a/„. 

^ir©;5^f-«p.   elthivershbini. 

tbeJ".   «aA. 

er 

S««'ef.    ftiraaA. 

nao  ^O^^^^P.  6««'A  r»«'A*6t9». 

^^S".  epuf. 

^^.edda. 

^(S".  *««. 

a 

OMeTfio^*  yizhmickch. 

xd 

4  Toda  Vocabulary,  [ko.  S^  new  series. 

Leprosy  So^TtC^^^.   kutfknuf. 

Liar  "fc*^©.  perkiti. 

Lie  down  '^V^P.  t?or«*'A^iif,"^'5'»J«®p,  voraVhshini. 

Life  9jS",  <tt?. 

Lift  up  S«^J<c;?.  mhsbinl 

Lime^  chalk  T^S".   nar. 

Limit,  boundary  "Sir  TST.   tevaru. 

Lips        j^^eiT^^o^.  kuizhvdyi^  cSoJ®  arccco.  melvayi, 

under  and  upper  lip. 
Listen  '^jnTOfcrj*©?.   vordUbini. 

Little  <&5§.    y^cWf. 

Lizard  "^^B.  rojt,  1?«(S'T5j«>P".  kejahun. 

Load  ^vST-  parra. 

Lock,  key  "BS"?".  <^. 

Long  "^vS^^J^*  f^^rrigittU 

Look  •JcQjfTj'Op.  fi6e«6tnt. 

Loosen  «'S^f"*«)p.  bisershbini,  ^^^"^^i*©?.  *««'* 

yff^*A«itfiJ. 
Loud  ^fJ^^tr^Ti.    vulkigaddra. 

Louse  "I^J?*.  pen. 

Love  ■fcy5""3J5^f"10p.  pervershbinu 

Lust  •n^S'S^.  ovej. 

Lake  •♦jr.  *«.. 

LabouTi  work,  (verb)  AjlT^tdp.  girthbini4 
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M. 


Mad  "ft^  ^ .  perad,  ^^^ .  puclichan. 

Make  S^S^'ISD.   mddthbini. 

Malediction  T*  a^e.  parthitL 

Malice  (I  have)  ^  OfO'^S^^F"*^?.  kamakdrihbinu 

Man  W^f~.  a/. 

Mango  S^5^^5p""^^o.  mdfmenpdm. 

Many  eA}'i3r^O,  updm. 

Marry    '^$"5^r'<^2)p.  methverslibini,  ^S^e    ^^sTirS 

0^F"^p.  y^wflf^  AwAA  kdtershbini. 
Marriage  ^^'  *w^^/'* 

Marsh,  swamp  "^"^ci.?^*    kenner. 

Mat  o3o  o  ^  8 .   mandari. 

Matter  A^S".  ^(^. 

Meat  O^Xr    6  .    buvad. 

Measles  Sr  ^o^^,  chikkamma. 

Medicine  o^  ^.    madd. 

Meet  <i  T7^2r  lf^^  ^r  -C!)?.     erdchkaddershbini. 

lit.  I  see  half  way. 
Melt  tS^(§~^j«0?.    kargsbinl 

Milk  (noun)  "^tfT,  pdzh. 

Milk  (verb)  ^ Q^^y^P.   karrsbini. 

Miscarry  r>/9^%Xi'S  "S^Q-,    mokhbudadweshchi. 

lit.  the  child  has  fallen  down. 
Might  "tS^o,   daddam, 


Toda  Focabulary.  [no.  3,  new  series, 

^»  .   majj. 
o^r    to9.   manasu. 
eA)Fj^?.    unsbini. 
^8.  kari. 

w»oS"«Op.  komsbinL 
""w^oifi^p".   konjdn. 
TT^^O,  pcniam. 
c»3  o^>    ^^^.    yinnargallu 

^S^FS^.   belildsh 
^W^^,    makdl. 


6 

Mist 

Mind 

Mind  to 

Miser 

Mock 

Mocking 

Money 

Moment 

Monkey 

Moon 

Month 

Morning 

Morrow  to 

Mother 

Motherless,  orphan  "i/^vw  8oa/3s5".    tobbarimokh. 

Mourn  ©rafeT^-op.  disbini.  (lit.  I  play.) 

Mouse  GM  eiT.  yizh. 

Mouth  ^j^oQO.    boyi. 

Muscle  ^  naoF".   narbu. 

MountT!o^A/^JiJ^.  hattiboken,  -^W ^J^^'^^ .  mok- 

boken. 
Mountain  ^7^.  banna,  •cj^^'b  ,  cfarta,  S^  ^^.  wflr*A. 
Must  ^?'^.  bek.  must  not  tSolT.  kuUa. 

*  no 

Mute  ^J^^.  bokk.  Be  quiet,  •8j»*6".   6o*A-/r. 
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vr 

Nail 

N. 
ooOe^.    yizh. 

Naked 

^?6^7?ofc.  bathugupi. 

Name 

"fc^r.  per. 

Narrative 

'^^.  kat'h. 

Nation,  tribe 

So'r".   *«?. 

Naught  (it 

is) 

«>5^«OT»  ©.  yenamadadu 

Navel 

%a>^  bukku. 

Near 

■#4»0.   kekhuri. 

Neat 

-p^^r^S.   ndrshtu 

Neck 

•p^©,    nddi. 

Needle 

Ai«S"^.   ebb. 

Neighbour 

-9«^«^  ©raf-,  nerabdlti  df. 

Nest 

7^3  &.    ^ttd. 

Never 

^^1L^«  etwanu. 

New 

T^^  puthu. 

News 

«^Si.    suddi. 

Nickname 

•V5r*^5*.    Aopp^r. 

Night 

,  kaggdr.   dark  cgja^B  .  yaAt//, 

Nine 

CA}'3j3^5'.    «;i6o/A. 

Nineteen 

^?^2if  i'^nJo/A. 

Ninety 

Noise 
Noon 

Ji-^ja.  5".   enboth. 
op.   dawi. 

9  Toda  Vocabulary,  [no.  3,  new  series. 

North  ^  o  TC).   hadagu. 

Nose  S^3)  &".  /wi^M/. 

Nostrils  Sio3j&8  ^.  mituftiUL 

No,  not  CBT3  w    ©.  ddadi.  (®  with  a  shake  of  the  head.) 

Nothing,  for                       <o"Cr^©.  perddL 

Nourish  "^^tS^^-OP.   tddershhini. 

Now  «^?.     6721. 


O. 


Oath  I  make  ^*^F"<«)p.  barthbint,'^^'^^^'*eiV.saUja 


mudsbini. 

Ocean 

•^O^^TST.   sounduru. 

Oil 

tio"^.  ennai. 

Old 

"^  £  .  parr. 

Omen 

9^  Xop.  saguni. 

One 

-^f^.   vodd. 
o 

Onion 

CA/^g.  tt?rf/. 

Open 

0  yU^J^PJ  tarrsbini. 

Once 

C/Ur'^S",   Mnnar. 

Orient 

cSoJ9d.   mudf. 

Order,  to 

®«    '^^S&S"^<«)p.   apanemddsbini, 

Other 

Ctt>0-?J3  5".  pwno^. 

Outside 

"^l^  ^^      •  P^^^ocf^ 

Over 

"Bj^W^.   moL 

Owl 

Xdos^  ^.  gumman. 

Ox 

^Si,.    ^*A/.. 
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^XikS'.  kuvat. 


Pain 

Palace 

Palate 

Paper 

Parasite 

Part 

Passion 

Path 

Pawn 

Pawn,  verb 

Peaceful  

Peacock  3^5^  ^^«  rnirsh.  (with  the  teeth  shut)  vide 

hare  S^>5^r-. 

3^  SG_^.  muttu. 


■^  ^  "FBOoA.  kirmdlangi. 
''V^'^zS.  kdgach. 
a«l2)8.   dihiti. 
"irsw.  pdlu. 
«^.  bijju. 
-6-0"p^!7^6  .  kinndlddr. 

A^3r    '§,^.  hekktashken. 


Pearl 

Pen,  feather 

Penis 

Pepper 

Perspiration 

Perish 

Piece 

Pig 

Pilfer 

Pinch 

Pipe 


naod.  huAi, 

"W"8-F~.  perki. 

CA38.  uri. 

'1?^-t»3^S[f-«Op.  keddverthbini. 

^5^.  paddi, 

lf^a'5^f"«P.  kadadivershbini. 
■9«S"f"fti\P.  nerbsbmi. 


^  ?ers;.  AwwM,  ^5(»r§".  *wei?Af. 


JO  Toia  Vocabulary,  [no.  3,  new  series, 

pjgg  fc"S§"tf' 1^^.  pisketvashken. 

Pit  t5u^,   kudi. 

Place  "F^^.   tdvu. 

Plantain  ^A^-ilp^o.  pav6m. 

p^y  enU.   a^d;. 

Play,  verb  •raJT^^P.  dtsbini,  T^^^^P*   ndrsbini. 

Plenty  eA>"3^  o.  updm. 

Pledge  -^Ofw.^ofWM,  (verb)  "^oj^-TT^^^^afc^p, 

pamugdrandyisbini. 

Plough  fj^cT.  »<?AAe/. 

Plough,  verb  CA^oT^*^?.  uzhthbini. 

Pocket  'SoSS^^.  kuvash,  "fr^.  *irrfl. 

Point  out  TfsS^^Op.   kdtsbini. 

Poison  Po«>.  nan/M,  ^  ^^o.  bissavi. 

Pond             ,  "^^S".  kSr. 
Poor  •*S«Q^.  itffcaf,   ^^^^T^o    F-    Bedugdran, 

^?Cw  ^.  baduvan. 

Potter  15v)0«^o  ^.  kumvutran. 

Porcupine  ^«oa>.  «.«»a«d.-. 

Pour  ®£S"&\P.  atfhsbini. 

Portion  "ifr^CO,  |)4te. 

Post  to  ?m^ti«^*  »»*^'****w** 

Prepare  •^/>^"^S)^  ^ai*^*  ^oUgesitf/ubini 

Pride  «o«^5".  itiM/. 

Pray  ^^^  ^Ji  P*  parthsbini. 
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II 


asti. 


Prostrate  ®<'i^5"oap.  flrfia6ttti/Wfm\  "^^^^(50^f"<®  p. 


kdlmelhudthbini 
Proud 
Prove 
Pull 
Pulse 
Purchase 
Purge 
Purse 
Push 

Putrid  (it  is) 
Pygmy 

Quake 
Quick 

Quench,  spoil 
Quite 


Kage   (verb) 

Rain 

Rain  (verb) 

Rainbow 

Raise 

Raspberry 


15uS5^^^.  kuvafastu  (it  is  pride). 
TSj«7<^r'^p.   rujagershbinu 
nzF^^p.  batsbini. 
■^"F^IS.   kaindii. 
^  §-^^0  &)0  j <»p.   belegwotijetsbini. 
-tS^T^Sa-.    birutfhevicki. 
■^^g^TTo.    kaitiram. 
©  ^^)\ ? .   talHsbini. 
"waSS  cSr  2)&.  koduduvichi. 
ww6  .   kurud. 

Q. 

®^^«Op.    afdthbini. 
O  OOQ  ,    berend, 
■#^&^?.    ketfhsbini. 
<&3^.  yelld. 

R. 

«^«-5^f"'«D?.  bijavershbifii, 

Sul^O  "^P^oT  «^  ^,^ .  kuvar  vorrvarsh. 
^ sT  Sj^  p.  tukhsbini,  ^  f^^^  p.    ettsbini. 
sSSoeT^JO-  muzhpom. 


Toda  Fceemuary.  jStK  i,  !rrv  stmies. 


Recite 

«ca-35^f"«25.  Mdirfiri'iru. 

Recollecrlaa 

-^.  «H«- 

Run 

i^jiTS^p.  rii#i4«. 

Raz^iT 

R'rconciie 

Red 

Refuse            ^of^a 

Retrulate 

Release 

Require 

-6j1?^§J«?.  beketiUbi-i. 

Rend,  tear 

■%'*  -  r*-      -     kiritmhbini. 

Rhododendron 
Rheumatism 
Rib 
Riches 

«^f-A>5^.   binkaer.. 
^  p.   sard. 
Sooft  a^^?^.   murielf. 
i^'SjS'  mnt^,   etud  d*ti. 

Right 

«   0.  «ari. 

Rip^ht  hand 

V^-#j.  iasAiai. 

Rin;r 

«iv^^.  e66a.'. 

Rise 

^TTTgi^rtSp.  edadershbini. 

River 

i^.pd. 

Road 

©ratraS".  a/«/ar. 

Roar 

•^o^Op.  kenddhbim. 

Rock 

®w*  """'• 

Roof 

^i8..  barri.   »  .©..    varri. 
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^^5".  ber. 

TBo  ^o,  haggam,  VofS.   kami. 
v^^^^S".    kadegpuf. 
^8r   ffjaS-.  ketaldvichi. 

A5(5"':^a-f-.  mSlgerchi. 
•^/^If^i^P.  vodsbini. 

A/^AfOS-.   borgevichi. 
S. 

Salep  plant  S^fiTlwS".  tirkaltur. 

Saliva  <»3«CU.  yejjalu. 

Salt  ^A^^S^.  tt/>ptt. 

Salute      «u<%M^4|^^.  AwJfttt^fAtAAen,    trOTO':S^F-i©p. 


Root 

Bope 

Rose 

Rotten 

Rub 

Rubbish 

Ruminate,  3d.  pers 

Run  away 

Rust 

Rusty  (it  is) 

Sack 


Sand 


saldmgershbinL  ^ 

1  S^L^r'ff.  ermoL 


r-p 


sanu 


Saturday- 
Satisfied  (not  hungry)  "^^Tzf^^^t^^.  birvakhsvichi. 
Sauce,  curry  "V^TTo.  kdram. 

Scatter  .  •O^O'S^r-nap.  btrivershbini. 

Scratch  *o|"?J^i8^^«p.   kuHurershbini,  ^^^"^p^ets 
bini. 

•S^S"9.  mudthti. 

? 

«5S^  'S^'Sh^^  ^*  mukvershchi, 
-6-^  ^^5".   kirrshur. 


Scent 


Scent,  imperson. 
Scorpion 


Toda  Focabulary.  [no.  3,  new  series. 


oSdtS^O.   maddellu. 
?Soo^wO.   mudurunu 
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Scull 

Seal 

See  "^^^fe^j^^p.  nStsbini. 

Sell  t^5S)tt^^.  marivitfhiken. 

Seize  ^Oj^P.  batsbini. 

Send  Ar35S-^S(F]<®p.  bokheddeshtsbini.  (go  I  say) 

Sentry  "TratfjTO  o    p*.  kdvalgdran. 

Set  (the  sun  sets)  (*«?er)   nsasT-SfS-.  ^ifaA;    WdWti- 

c^JeT.  yzlihh. 
«^  ^  .  pdrr. 
^•^^C-    ezhzhoth. 
^5o§"^5^^J^p.   kutkutsbini. 

©©^^«p.   aliksbini. 
■p^T^O.   nanam. 
TTdP^lS.   ndnilldde. 
VT^^^^P.   bdnsbini. 

©?".  a^A. 

flo  ^F"8.   kurgiti. 


Seven 

Seventeen 

Seventy 

Sew 

Shade,  shadow 

Shake 

Shame 

Shameless 

Shave 

She 

Shell, 
Ship 
Short 
Shoulder 


Show  "V^S"^^?.  kddsbini,  neuter  STxTS^r  S-.  ^urarMcAi. 
Shrub  "&/»«% .  dobbi. 
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Shut  iSSo^O^I'&v?.  muchviifhsbini. 

Sick  ^3^S"rn2)?.   bdrdthbini. 

Sickle  -TOTS^Sr.  iddarti. 

Side  "^S^^-  WrM*. 

Sigh  *f^8^«^p.  narigUbinu 

Sight  f^Sfif*.  w^.fc 

Sign  T^S^r.   gurt. 

Silent,  I  am  A/^  08|r"^p.  botershbinu 

SUver  «r'*.  bilH. 

Sin  ■JtoUo.  papam. 

Single  -sg/aBBra?".  t,(HW«tf. 

Sister  w ^^^-5 F^sT,  ennorvetkukh. 

Sit  JiS^f"'^^.  ershken,  i5So]jl»p.  etarsbini. 

Six  BSraTB.  am. 

Sixteen  ^^oT-  pfoA. 

Sixty  ©ra"&/i^.  aro^A. 

Skin  STV^^F".   <ttvar«A. 

Sky  «^r.   Wn. 

Slay  «»5^<Str-»p.  bUhkershbini. 

Sleep  "jS/^Sf^.  vorihen,  T|/3SS"r*S)\p.  vorAA^Um. 

SUde,  slip  ti ^-S^riap.  ei'AA'Awer^AWni. 

Slippery  (it  is)  ^§^^  eh'hVhichi. 

Slope  -^JlS-  vdr^. 

Slow  "^JS*  «*^'^** 

SmaU  Dol^S",  M„«d. 
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Ti 

}da  Focabtdary.  [wo.  3,  new  series^ 

Smarts,  it 

WS&.  vdschi. 

Smell  (good) 

TS  "Sy^S.    damoti. 

Smell,  bad 

^d'^/^d.  jidivoti. 

Smile 

'V^S^r^p.   kdrdthbini. 

Smoke 

Snake 

Hr^^ .  pdb. 

Sneeze 

B-ii^r^p.  tipershbini. 

Snore 

V^8)\F"p,   karsbini. 

So 

C3»07P^.  yingaiy    ©0"^^.   mi^a/. 

Son 

"Si/aaS",    »7ioH. 

Sorcerer 

^OttoTT^^.   bilikdran. 

Sorcery  (he  practices) 

^/^\^rSr.  vorshchi.  the  Curumba 

enchants. 

«GS-r 

■■^?^^3-.  Kurf  vorshchi. 

Soul 

eAJ'SSj'l^  us9uruy  rfjS".  jiM. 

Soil 

•IMSb.  6umi. 

Sour  (it  is) 

Ax)f"S]3T2.  bultsade. 

Sorry,  lam 

SSa)0  <;^§['f-«)P.  dulzham  ershbini. 

South 

Sow,  I 

''^II,]^?-   i«««W«i. 

Speak  ©•3B/3F'^«0?.  arvodthbini,  ©"^^r  S"r-«op.  arror- 


a. 


Spear  ^•^©^*  y*V?'A- 

Spend  •O^-g^r-Op.   bisershbini. 

Speech         nJc  ^.   bash,  XTT  ^oK .  parsng. 
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Spine 

Spittle 

Spit 

Spider 

Spoil 

Spot 

Staff 

Stand 

Star 

Spread 

Sprinkle 

Squeeze 

Squeak 

Starve 

Steal 

Steel 

Steep 

Stench 

Stink 

Step  (noun) 

Sting 


rfSj^-ST.  henub. 

O"^^.  divon^  a^^?.   divoti. 

©■^p^F-nsp,  divorshbini. 

^S^l^f.   twdljen. 

■"Sa^^rnSp.   kedichersAbini. 

"H^S".   tdv,   "S^S".   tdf. 

"^50t\   kolu. 

-9^8)^?.    nellsbini. 

S^J^r.   min. 

•05B"j*»P-    hirsbini. 

A§'j«op.   gitsbini. 

^^§"j|lSp.    biltsbini. 
•0?5"  a<?rr§.   birerdthti. 
V  t3 ^^-3  5^r  OOP .   kadeduvershbini. 

*  a  *03^rj  &^  p,  jidibuifhsbini. 
'^^.   hejje. 


Stool  (to  go  to) 

Stone 

Stop 

Storm 


^  f""^^^*©?.  kudthvershbini. 

4- 

"^ ^r  -ajs ^ '^  F-  tu'drshboken. 
'ir^.S'sS'  ^^P.  pdrvadthbinif 
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Straw 

SSx)^F-.   murth,  T^J^.  pullu. 

Stream 

"iSi^.  pa. 

Strike 

"^^^^^^^P.  puyisbinu 

String 

"P^Tw.   ndru. 

Strong  (man) 

inW-^-TS^^.   tatmardl. 

Suck  (calf)  ^sTSrS. 

ek'hsti,  (child)  -SjaSfr  CA/^feTje. 

m9rsh  utyti. 

Sugar 

'W^Arafi.  kaboti. 

Sun 

•OjeT.   iwA. 

Sunday 

eraff'J'^So.  o&r^. 

Sure 

■?5«J^p,   nejdni. 

Swallow 

•^Sj^U^fc^P.  nuggivitVhsbini. 

Swamp 

•^o  •9?^.  kenner. 

Sweat 

CA)d.   ttW. 

Sweep 

tS  o"3^f  ^P,  dandershbini. 

Sweet 

0*8.   c{i;a^i. 

SweU 

^3^5"*,  WiMcAf,  (it  Bwellfl.) 

Tail 

WBSiro,  bdrshm. 

Take 

"Sa  J^p.   tegsbinu 

Tall      PsSj^t    nirrigiti;    I  am  tall,  ?v£;^iS^r«p. 

nirrigivershbinu 

Talk 

•i^  5"^^?.  eshtibini. 

Tamarind 

•130^3.    JtiWi. 

Tax 

^5j5"*  bervan. 

Thatch 

IgjM^Sj&^rp.  puttub&sbini. 

Tempest 

■«§"^  *afc 
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Ten 

Thirst 

There 

Thief 

Thirteen 

Thirty 

Tie 

Thorn 

Thistle 

Thread 

Three 

Thumb 

Thunder 

Thunders,  it 

Time 

Tiger 

Tinder 

Tobacco 

Token 

Toll,  custom 

Tongue 

Tooth 

Touch 

Tower 

Town 

Transgression 


Toda  Vocabulary. 

TTSo  .  pathu. 
P^fiTira^k*  nirkhdsii. 
9f^.   alii. 
^^T^  kalian. 
•^/a^S^aS".  ponmud. 
5^  A/aff*.   muboth. 
^S^^^P.   katfhsbini. 
lS»f"d  .  mult. 

^^.  nekh. 
?J9^.   nuzh. 

Sot  wT  madu. 

<5'5f".   bevel. 

O  ^.   erri. 

^vSi^§"^5-  errierdthti. 
•V©* ,  kdl. 
•O^^F*.  birsh. 
Sn^.   iudM. 

AnS'.  6o*A,^8r.  bakh. 
^oSTf.  kurp. 
•^  ^o,  stikkam. 
-P^J".    ndf. 
tr  ^  H .  parrsh. 
Soo^&\p.  mutfhsbinu 
'%/^f^lf9.  gopuru. 
OUaS".   fir. 
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Toda  Vocabulary,  [no.  S,  new  series, 

TwbtoT  ffudu. 
^^W,    bathak. 

•^^S'fc^p.  vofsbini. 
"?^t?^P.  nidhdni. 

^ai  ^^  P  •    nabbsbini, 
^  0iO,     satyam. 
^DoSSSo'S^fnap.  bududuvershbini. 
SSToTSlTdB,  mandepdru 

S'F'f"S)^P.   tirksbini. 
•igpo-JS",  panned. 

^vjF^*^^.  menkobbu. 

'^  JSStfTSS!^  nadujdma. 

•JO"&/35""3u^s5".   emmormokh. 

^Ofga^u^fcT&xp.  kamukutsbini. 
U. 
Udder  "A/a^F*.  wioriA,  "Sj^bT.  wozA. 

Ulcer  ^Of9o.  ^tiwni*. 

Ugly  ©ra?^0.  4d'Aadi. 

Umbrella  Hd^*   hwar. 

Uncertain  "^^r^-  nelUlle. 

Uncle       cij^^^pT-fcTC  5".  ennenperud,  •iof^p'-T^TC  6". 

enninkerud.  ■ 
Under  Ji^r^  ^** 
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Trap 
Treasure 

Tree 

Tremble 

True 

Trust 

Truth 

Tumble 

Turban 

Tusk 

Turn 

Twelve 

Twenty 

Twig 

Twilight 

Twin 

Twinkle 


Up 
Urine 

Understand 

Unjust 
Urge 

Vagabond 
Value,  price 


Vegetable 
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eA)p  P^5".  vchchenir. 

^^f^'^p.   ardthhinu 

J, 
-737c*3Soc»5  JJS  o.  ndyam  yilldde. 

^©0^-3 H ^ *®?.   halamgadershhini. 

V. 

TT  o  iSjS"^   parades. 

^$.   belle. 

«^XQ<^J^,  soppu. 

Venereal  ix>Jay.   ^ti/i. 

Vertex  5^  Q  •?  o  F"*   maddneren. 

Vial  *^fi.  pw^rAr. 

View  f^^^^^.  «<?^ 

Violence  \Da)0,   balam. 

Voice  ^  P.    ctewi. 

Vomit  •^5'-5S^r<©p.   tddvershbini. 

9 
W. 

■'3^5'f  ^r-«©p,   kdtershbinu 
?^tSS"^«OP.    nadedshini. 

TTc^Jo.  panjam. 

c^'^'a    05^  l3.    ycwf/^  bekade. 


Village 


AVait 

Walk 

Wall 

AVant,  famine. 

Want,  I 


Toda  Vocahulary.  [no.  3,  new  sebies, 
X'Kv   .  jagala* 


.    OOlS^f^p.    hendwershbinu 


War 
Warm,  I 

Wart  «^-^-  jatVhu. 

Wash    STsT  §J«0?.    tuvatsbini,   8SCf"«op,   arshbin 
Waste  '^fef"&lBra"&Jaop.   ketfhsihdksbinu 

PS^.   nir. 

©raer^S^,  d/rfdr. 

8S^^F"««p.  alpershbini. 
•t;>y9§j«op.  butsbini. 


Water 

Wax 

Way 

Weak 

Wear 

Wealth 

Wed 

Week 

Weigh 

Well 

Well,  good 

West 

When 

What 
Wet 
Wheat 
Whistle,  I 
Where 


^S  T^^f^p,   methagerslibinu 
^^r-^f".   etehndl. 

^FjnSp.   iuksbini. 
VS^  ©,    bdvu 

'S^'o^.   mok. 

«i?^o.  enum. 
"T^S",   ndc?. 

f§"5"n2)p.   neldthUni. 
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^y^*  •  chabak. 


Whip 

Whiskers 

White 

Who 

Whore 

Wide 

Widow 

Widower 

Wife 

Willow 

Wind 

Wipe 

Wilderness 
Wing 

Wink,  I 

Witchcraft 

Wish 

With 

Wither 

Without 

Within 

Witness 


"Sy^ow.  moyi. 
<Sf^.  belp. 
6J90c3k/d^.   driyo. 
^35^0.  chzhuvi. 
©^ex5.    agalu. 
SSoD'3^^.   muddegitiu 
^TST o.   baruda. 
t5uC)CoK"c3j35.  kuyigyo,  ©tSo  ^ .  akukh. 
^sT^^^.    bakhmin. 
•'toSTT  kdtu. 

XT^  o^nD?.   varrdthbini. 

4- 
©"7^f"6  .   argdd. 

tS'SF*'.   derku 

•>Si^^S  &\p,  kaieshisbi 

•ig/^?^^-:^^?-^?.  vonagenhbinu 
%f^  W  oSoo  §  .  porrmuU 

■^•8- 3-,   sdkichi. 


bim. 
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Woman 
Wood,  forest 
Word 
Work,  I 
Worm 


Toda  Focahdajy.  [no.  3,  new  series. 

■'S^^^F".    kwdrsh. 
to** 

Swa),    mdtu. 

^^5"  :^^r«i2)p.  kellasgershbini. 

^Q    S".  jnif. 


Yard  tioSSj  "l^,  emmagai,  J  yard  '^o>m  ^.  vommagai. 


Yawn 
Year 

Yes 

Yesterday 

Yield 

Yoke 

Young 


©T9«0^rX>^?.    dbiffhsbhii. 
^'Zfo.   kuvary   CA>w  5gT»5  ,  uvazhdr, 
"era.  /za,   e£j-?^a,   attanddi. 

•J^P^^Sivp.    vobhishinL 
'^^^^ .    nokhan. 
•S^aTsy^rearar".  mokhvarshdl. 


The  verbs  I  have  always  written  in  the  1st  person  sin- 
gular, because  with  several  verbs  I  was  not  quite  sure  how 
far   the  radix  extends. 

As  the  Todas  very  often  do  not  pronounce  their  words 
distinctly  enough  for  a  foreigner,  it  is  possible  that  I  may 
have    exchanged   the     following    letters  for    each     other 

^  {p)^rr  for  ^  (ir)— r,  ^  {ip)'^zh  for  I'    — s  or  ^— *//, 
••  • 

^—t  for   o  — J  etc. 

The  more  accurate  I  wish  to  be,  the  more  diflicult  I  find 
it  to  reduce  the  Toda  language  to  writing. 
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II.  A  Memoir  on  the  Ancient  Reservoirs  at  Aden.  By 
Lieut.  R.  L.  Playfair,  of  the  Madras  Artillery^  Assist- 
ant Political  Resident,  Aden. 

The  expedient  of  constructing  reseryoirs  in  ^hich  to  collect  and 
store  rain  water,  has  prevailed  in  Arabia  from  the  remotest  anti- 
quity,  these  are  generally  found  in  localities  devoid  of  perennial 
springs,  and  dependant  on  the  winter  rains  for  a  supply  of  water 
during  the  summer  months ;  or  in  those  insular  positions  which 
are  cut  off  from  the  copious  torrents,  that  descending  from  the  moun- 
tains^ fertilize  the  Teh&ma  of  Yemen,  and  in  the  beds  of  which  a 
constant  supply  of  pure  water  may  be  procured  by  digging,  a  few 
feet  below  the  surface  of  the  soil. 

The  first  and  most  remarkable  instance  on  record  is  the  great 
dam  of  Mareb,  attributed  by  Aboo*l-F^da  to  Abd-esh-Shems  sur- 
named  Siba,  who  founded  the  city  from  him  named  S4ba,  and  af- 
terwards Mdreb. 

Other  historians  however  assign  to  it  an  earlier  origin,  and  it  is 
related  that  Lokman,  king  of  that  remnant  of  the  Adites  who  had 
renounced  idolatry  at  the  preaching  of  the  Prophet  Hud,  and  who 
are  usually  called  the  second  Adites,  took  up  his  abode  about 
B.  C.  1750  in  the  region  of  8aba. 

This  country  was  frequently  ravaged  by  impetuous  mountain  tor- 
rents, while  at  other  times  it  was  parched  for  want  of  a  sufficient 
supply  of  water,  in  order  therefore  to  remedy  these  evils,  he  con- 
ceived the  idea  of  building  a  dam  across  the  gorge  of  a  valley  con- 
tained between  two  mountains,  which  he  thus  converted  into  a  vast 
reservoir  of  five  leagues  in  length,  for  the  reception  of  the  rain  water 
descending  from  the  hills. 

The  dam  was  built  of  cut  stone,  secured  by  iron  or  copper  cramps, 
and  cemented  with  bitumen,  forming  a  prodigious  mass  of  masonry, 
800  cubits  broad,  120  feet  high,  and  two  miles  in  length;  it  was 
provided  with  thirty  sluices,  through  which  the  water  was  convey- 
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ed  into  canals  for  the  irrigation  of  the  fields  and  gardens  of  Mareb, 
and  by  means  of  which,  that  city  became  what  Pliny  styled  it, "  the 
mistress  of  cities,  and  the  diadem  on  the  brow  of  the  imiverse." 

The  dyke  having  somewhat  suffered  from  the  lapse  of  time,  was 
repaired  and  consolidated  by  the  Himyarite  Queen  Balkis,  about 
the  commencement  of  the  Christian  Era,  and  in  her  time  it  was 
deemed  too  strong  ever  to  be  destroyed. 

That  catastrophe  did  however  at  length  take  place,  the  dam  which 
had  stood  for  1700  years,  yielded  to  the  pressure  of  water  from 
within,  and  gave  way,  deluging  the  country  fair  and  wide,  and  car- 
rying away  the  whole  city  with  the  neighbouring  towns  and  people ; 
and  thus  the  prosperity  of  Mareb  was  destroyed. 

This  event  took  place  about  A.  D.  120,  and  is  famous  in  Arabi- 
an History  as  the  '*  Sail-el-Anm**  or  "  rush  of  water  from  the  re- 
servoir'* by  which  name  it  is  mentioned  in  the  Koran. 

M.  Amaud,  a  French  traveller,  reached  Mareb  in  1843  after  a 
difficult  and  arduous  journey,  and  succeeded  in  obtaining  measure- 
ments for  a  plan  of  this  famous  dyke,  which  I  believe  he  has  since 
published ;  according  to  his  account,  it  was  situated  between  two 
hills  named  Balak,  which,  when  joined,  by  the  wall,  formed  the  re- 
servoir ;  the  enclosed  space  is  of  such  extent,  that]  a  shout  from'one 
end,  could  not  be  heard  from  the  other,  and  the  massive  masonry, 
though  rent  here  and  there,  still  attests  the  original  solidity  of  the 
work. 

This  doubtless  suggested  similar  reservoirs  in  other  parts  of 
Arabia  and  the  neighbouring  coasts  of  Africa,  which  have  usually 
been  subject  to  it,  and  with  the  spread  of  the  Kaliphate  West- 
wards,  the  idea  was  introduced  into  Spain  and  other  Mahomedan 
conquests. 

The  Reverend  Mr.  Stem,  who*  succeeded  in  'reaching  Sanaa  in 
September  of  this  year,  (1856)  informed  me  that,  during  the  whole 
of  the  route^between  that  city  and  Men^khir,  near  Jebel  Harraz, 
large  and  beautifully  constructed  cisterns  occur,  .these  during'  his 
visit  were  perfectiy  water-tight  and  contained  a  considerable  supply 
of  water,  tiiough  partiy  filled  up  and  choked  with  long  rank  grass. 
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This  traveller  did  not  observe  any  in  the  Tehama,  probably  they 
are  not  required  there,  as  the  softer  nature  of  the  soil  admits  of  con- 
siderable absorption,  whereby  a  sufficient  supply  of  water  can  be  ob- 
tained from  wells. 

Lieutenant  Burton  in  his  "  First  footsteps  in  Eastern  Africa"  de- 
scribes several  tanks  and  water- courses  on  the  Island  of  Saad-ed-din 
near  Zailah,  one  of  them  is  a  work  of  some  art,  it  consists  of  a  long 
sunken  vault  with  a  pointed  arch  projecting  a  few  feet  above  the 
surface  of  the  ground,  the  exterior  is  of  rough  stone,  and  the  inside 
is  carefully  plastered  with  fine  chunam. 

Mr.  Salt  describes  a  connected  set  of  four  reservoirs  on  the  Is- 
land of  Kutto,  in  the  bay  of  Amphila,  they  are  excavated  in  the 
form  of  a  cross,  each  being  thirty  feet  long,  nine  broad,  and  seven 
deep,  lined  with  chunam,  and  together  capable  of  c<mtaining  about 
120,000  gallons  of  water ;  a  tradition  current  amongst  the  natives 
ascribes  their  construction  to  the  Persians,  who  conquered  Yemen 
from  the  Abyssinians  early  in  the  seventh  century,  and  for  some 
time  held  unrivalled  possession  of  the  commerce  of  the  Red  Sea. 

The  same  traveller,  in  his  previous  voyage  with  Lord  Valentia, 
discovered  a  number  of  similar  cisterns  in  the  Island  of  DhaUk 
near  Massowah,  but  of  larger  dimensions,  the  natives  have  a  simi- 
lar tradition  regarding  their  construction  to  that  current  at  Ki(itto» 
they  asserted  that  the  original  number  was  316,  but  admitted  that 
they  had  never  seen  more  than  thirteen  or  fourteen. 

The  Island  of  Massowah  also  contains  a  number  of  oblong  tanks, 
some  of  which  are  of  great  extent,  and  are  chiefly  private  property, 
the  scanty  supply  of  rain  water  which  they  contain,  is  kept  under 
lock  and  key. 

Captain  Haines,  in  his  Memoirs  on  the  South  coast  of  Arabia, 
mentions  the  discovery  of  several  tanks  amongst  the  ruins  of  Hosn 
Qhorab,  the  cement  of  which  was  as  hard  as  the  solid  rock,  local 
tradition  assigned  the  peopling  of  that  district,  and  the  construc- 
tion of  the  buildings  there,  to  a  race  whom  he  calls  Koum  Harmis, 
probably  Koum  Harmuz  *'  people  of  Hormuz,"  or  Persians,  thus 
confirming,  in  a  remarkable  manner,  the  traditions  recorded  by 


Lcrd  Vtje&zsft  lai  Mr.  Sol:;  rrgirCTg  :a£  cngn  21?  si^  axua  ca 
Co\fliTeI  CbeascT  wgn^anrif  dte  fun  cf    TrTr7.ir  .lhlliuIi  x^ 

to  be  w&:er-&^t.  ticon  fcnr*  cf  ibeai.  u  zscse  xirifgr  ae  CmsSc 
ti  GiboIiAT,  K:i«t  lxT»  becK  is  ^se  TZ'wi.'-ii  zf  se-*b  isx3xz5e9^ 

»';b?!-"i  cf  s.:«x:  Ari::^^,  =1  :i<  Tesiri:  if  Xg-raifr*'',  5x  ^i»  Isucbi 
cf  ir^tiifsa,  12*  Ifacr-ftt  ecin  cfvifdi  is  hsbrzc ':▼  xx  A»^ 
iwfr;;-ia«,  Ixese  crSer  fran  istzoi  z£  Giinlnr.  15  2gzx  nwd 
ifir&sssm  i^Jieid  sf  eian'nvTnf.  vri  'slsj  xts  if  ir-n:it  rrvasi?  s- 
»CTriSrrT.  bea^  eaTiii«!»e  cf  caiiujzx  f  ITl  xcfii.  ic  ttvitsi  of 
ki2f  a  aII5ci 


cxse;':5kii£  cf  U:e  pc&i  £ij£  if  3£ir%r^  ziims  * i-ntl  "ii*  3L£rzi£9eBt 

TLcR  2M  la  tcsiii=£  :«sct£  uf  iiif  Kir.fimraai  if 'ixit  Ami  ivser- 
TZESU  szsf  :li£  £&rT«s  cf  Ui£  p[l&ss  i.^Ts  lii  TTfcf^nT  7?xcr£s^  xbem 
in  viicii  tti£T  plmse  icb:^  nnrfiftfr.sE,  I2  is  TcibLliis  •sr.ii  Ksne 
are  cf  fTsd  ixn^Lltj.  s3kd  tLii  DUterv  ^i^r  in£h  us  uit  neseszij 
Icff  liSfTTi  iTDW,  or  lEf  ihs:  Txt£Tr  cf  ixfrofiiUf  proirTH^i  JhrJL  ti  cub. 
str&n  soans  wzfrk.  \t  vxk^  &  cn&i  prlilir  riCTtftf;  inix:^  lie  c«m- 

fact.  ttiBi  la^er  'Ure  oumtts.  ersnsiDt  it  citt  if  ixiciL  i&:eiJT  Tnooreid, 
a  toals  prDbLbuj  iLix  cf  iii£  ifamier,  vu  c:ic:rT£i>fr£.  ^tii  I  li^ve 
teen  grvoi  ts  nxiOBSUi^d  ihai  ££  ixtfcriptiaii  ▼»  rfonrr^  fna 
6di  tKLk  It  I2tt  iue  Sm^ecm  MfcTirjiihiwnr.  wiaci  probtiih-  wmM 
lia^  wMuTt^BQ.  acme  else  to  iss  ^ub«£Qt« 

llj  Imjuun  cm  k,  '6Lxi  ^le  cansavcDnfi  of  iii««  7»errz^zs  wmm 
§aagt  tganmeno^  Mfmr  tbe  a»coD£  Penou:  i£T&sio£  of  Yemen,  abost 
A.  D.  600,  but  of  ikat  iacs  ire  Ltre  ne  aathia^xir  Tc-r-ord. 

Is  »  nOated  Vr  tbe  Imim  A2i  fbn  Hoos&i£-&i-Srx}t3rri^  tliat 
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of  Yemen,  between  his  accession  to  the  throne  in  A.  D.  1472,  and 
the  great  famine  which  decimated  Yemen  in  A.  D.  1502,  ^built 
many  religious  edifices  throughout  the  country,  especially  in  Aden, 
amongst  others,  numerous  reserroirs,  aqueducts,  &c.  the  most  im« 
portant  of  which  was  the  aqueduct  to  convey  the  water  of  Bir  Am- 
hait  into  Aden. 

There  is  also  a  tradition  in  Aden,  that  about  A.  H.  906  (A.  D. 
1500,)  the  Governor  persevered  in  digging  wells  for  sweet  water, 
and  being  successful,  the  reservoirs  were  permitted  to  fall  to  ruins, 
or  to  be  filled  up  with  the  debris  washed  down  from  the  hills. 

Probably  the  water  obtained  from  these  wells,  and  from  the  Bir 
Amhait,  sufficed  for  the  supply  of  the  place,  which  had  begun  to 
decline  in  consequence  of  the  Indian  traffic  having  been  diverted 
from  its  ancient  channel,  by  the  discovery  of  the  route  to  Europe 
round  the  Cape  of  Good  Hope,  and  the  preservation  and  repair  of 
the  reservoirs  became  no  longer  a  matter  of  pressing  necessity. 

The  aqueduct  above  mentioned  appears  not  always  to  have  suffic- 
ed for  the  supply  of  Aden,  (which  continued,  as  late  as  the  seven* 
teenth  century,  to  have  a  population  of  30,000  souls,)  as,  in  a  Latin 
tract  written  by  Resendius  bearing  date  A.  D.  1530  and  entitled 
*'  Epitome  Rerum  Qestarum  inlndii  a  Lusitanis,"  he  remarks, "  that 
the  water  was  daily  brought  in  on  camels,  which  on  some  days 
amounted  to  1,500  or  1,600  and  even  2,000,  and  that  if  they  came 
in  the  day  time,  the  water  was  taken  to  the  city,  but  if  in  the 
evening,  it  was  deposited  in  a  large  cistern  near  the  water  house.'* 

The  above  extract  is  quoted  by  Mr.  Salt,  to  prove  that  the  aque- 
duct from  Bir  Amhait  did  not  exist  in  the  time  of  Resendius,  but 
I  think  this  conclusion  hastily  formed,  as  there  is  no  reason  to  doubt 
the  fact  that  it  was  constructed  by  Abd-el-Wahkb  ibn  T4hir,  and 
that  the  *^  cislem  near  the  water  house^'  was  the  large  reservoir 
built  at  the  Aden  termination  of  the  aqueduct,  to  receive  the  water 
of  Bir  Amhait. 

This  aqueduct  and  reservoir  were  in  use  when  Aden  was  visited 
by  a  deputation  of  French  merchants  of  St.  Malo  under  M.  de  Mer- 
veille  in  A.  D.  1708,  and  the  remains  of  both  were  seen  and  de- 
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scribed  by  Mr.  Salt  himself  in  1809,  who  describes  the  latter  as  be- 
ing near  a  Beit-ii-ma  or  ^aiier  houtty  which  formed  a  shelter  for  the 
natives  who  brought  supplies  into  the  town. 

The  remains  of  the  aqueduct  still  exist,  and  those  of  the  reser- 
voir were  only  destroyed  by  our  Engineers  a  few  years  ago,  when 
constructing  the  Isthmus  defences. 

If  then  the  aqueduct  was  not  built  during  the  visit  of  Resendius 
the  object  of  the  cistern  on  the  Isthmus,  in  a  position  where  it 
could  never  be  filled  by  ndn  water,  is  not  apparent,  the  more  proba- 
ble supposition  is  that  water  was  brought  in  on  camels  during  some 
temporary  stoppage  of  the  aqueduct,  and  that  the  local  tradition 
which  assigns  the  discontinuance  of  the  use  of  the  reservoirs  for 
the  reception  of  rain  water  to  this  period,  is  correct. 

The  following  is  the  description  given  by  Mr.  Salt  of  the  tanks 
within  the  crater  of  Aden  : — *'*'  Amongst  the  ruins  some  fine  remains 
of  ancient  splendour  are  to  be  met  with,  but  these  only  serve  to 
cast  a  darker  shade  over  the  desolation  of  the  scene.  Tne  most  re- 
raarkabk  of  theee  remains  conasts  of  a  line  of  dstems  situated  oa 
the  N.  W.  side  of  the  town,  three  of  which  are  fully  SO  feet  squre 
and  proportionably  deep,  all  excavated  omt  of  Uie  solid  rock,  and 
lined  with  a  thidL  coat  of  fine  stucco,  which  externally  bc«xs  a  strong 
resnablaBce  to  marble  ;  a  Inoad  aqnednct  may  still  be  traced  wbi^ 
focmeily  conducted  the  water  to  tiiese  detnas,  from  a  deep  nvine 
in  the  mountain  above ;  higher  up  is  another  atill  entire,  whick  at 
the  time  we  visited  it  fXowmmktrJ  waa  partly  filled  wiik  wmtcr^  in 
hvki  of  it,  extends  a  handsome  ttttace  fiameily  corered  with  stoe* 
C0i»  and  b^ind  it  rise  some  immense  masses  of  granite,  wkick  besngr 
in  some  pnrts  perpendicular,  and  in  otkefs  everhangnig  it.  Iimm  j 
during  the  hot  wenth«  a  moat  deligkclul  letieat. 

S<»ie  Arab  duldrem  who  followed  us  in  owr  excursions  were  rti^^ 

ly  pleased  when  we  arrived  at  die  sfot,  and  phngin^  hettdlo^  into 
the  water,  much  amused  us  by  their  ^poctiTe  tricks.^ 

When  Captam  Haines  visited  Aden  in  IS^  several  cf  tke  reser« 
v^iis  appear  still  to  have  been  in  a  tolerabk  sta:e  af  preserraii^^a  ; 
besides  The  haB^ing  tanks,  cr  t^oee  built  kigk  apcti  ULe  siaes  7f  thw 
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hills,  several  large  ones  were  to  be  traced  round  the  town,  but  since 
the  occupation  of  Aden  by  the  British,  no  steps  having,  until  late- 
ly, been  taken  to  repair  or  to  preserve  them  from  further  destruc- 
tion, they  became  entirely  filled  up  with  stones  and  soil  washed  down 
by  the  rains,  the  people  of  the  town  were  permitted  to  carry  away 
the  stones  for  building  purposes,  and  with  the  exception  of  the  hang- 
ing tanks  above  mentioned,  which  could  not  easily  be  destroyed  or 
concealed,  all  trace  of  them  was  lost,  save  where  here  and  there  a 
fragment  of  chunam  projecting  above  the  ground,  indicated  the  sup- 
posed situation  of  a  reservoir,  believed  to  be  ruined  beyond  the  pos- 
sibility of  repair. 

About  three  years  ago,  Government  sanctioned  the  repair  of  three 
of  the  tanks  which  appeared  in  the  best  state  of  preservation,  and 
the  result  was  so  satisfactory  that  the  Political  Resident  applied  for, 
and  obtained  permission  to  restore  the  remainder.  The  task  of  su- 
perintending the  work  was  entrusted  to  me,  and  I  at  first  employ- 
ed the  convicts,  and  such  free  labor  as  the  limited  surplus  of  the 
Municipal  funds,  aided  by  the  sale  of  the  rain  water  collected,  en« 
abled  me  to  command,  permission  was  subsequently  obtained  for 
appropriating  the  quit  rent  on  building  grants,  amounting  to  about 
eight  hundred  Rupees  per  annum,  for  this  purpose. 

At  this  time  no  idea  was  entertained  that  the  tanks  were  so  nu- 
merous and  so  vast  as  they  subsequently  proved  to  be,  and  it  was 
believed  that  they  could  all  be  restored  in  the  manner  above  de- 
scribed, without  entailing  any  expense  on  the  state :  as  the  work  pro- 
gressed, and  as  day  by  day  new  discoveries  were  made,  the  impossi- 
bility of  this  became  manifest,  and  Government  was  pleased  to 
sanction  the  employment  of  the  public  funds  to  ensure  the  work 
being  completed  expeditiously  and  well. 

At  present  much  has  been  done  and  at  a  comparatively  trifling 
expense,  which  will  be  more  than  repaid  by  the  first  heavy  fall  of 
rain,  but  much  more  remains  to  be  done,  and  it  will  yet  be  years 
ere  all  the  reservoirs  are  put  in  a  serviceable  condition. 

I  despair  of  being  able,  without  a  plan,  to  give  such  a  descrip- 
tion as  will  enable  any  one  who  has  not  seen,  thoroughly  to  under- 
stand them. 
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A  glance  at  the  map  of  Aden  will  show,  that  the  range  of  hHIi 
which  forms  the  boundary  of  the  crater,  is  nearly  circular,  on  the 
outer  or  Western  side,  the  hills  are  Tery  precipitous  and  the  rain 
water  descending  therefrom  is  carried  rapidly  to  the  sea  by  means 
of  a  number  of  long  narrow  ralleya  separate  from  each  other. 

On  the  inner,  or  Eastern  side,  the  hills  are  quite  as  abrupt,  but 
the  descent  b  broken  by  a  large  table  land  occurring  about  aidvay 
between  the  summit  and  the  sea  lerel,  which  occupies  about  one* 
fourth  of  the  entire  superficies  of  the  Peninsula. 

This  plattau  is  intersected  by  numerous  deep  riTines,  aeuly  all 
conTerging  firom  the  Shumshum  range  into  ttie  Taw^a  valley, 
which  thus  receires  about  a  quarter  of  the  dninage  of  the  Penin- 
sula. 

The  steepness  of  the  rarxnes,  the  hardrjeitit  ?f  xhjt  nxiks  aai  ike 
scarcity  of  soil  on  them,  all  combine  to  preTent  iny  greas  a»o«nt 
of  absorption,  and  thus  a  tctt  moderate  SiII  cf  caf:x  sx£ees  t3  send 
a  stapendovs  torrent  of  waier  dowa  the  Tall^y,  waii^  ere  h  re«e&* 
ca  ^  sea,  nst  us&eqiaendy  atuias  the  pFcpcctkss  of  ax  a£s\ia- 
bk  liter. 

Tb.e  daaai^  doae  by  thss  tonoLi  has  fteq-MBL^y  ^sck  cGizaaaes%- 
b2e«  dining  my  resaiet^  in  Aien  I  LaTc  semr  rr^rtiA  icixscsw  fz;-> 
nstnre«  aai^maX  v&d  eTea  kxsxaa  beis^  cazT^ed  wisa  "  ■*icngfv;'jp 
Ttfecirr  ijisa  ^  sea«  aatii  cizis;  a  ffcll  ^  razx  woi^ia  M-^iLir^  as 
mitffi'.jia:  can  libe  2S^  Deceoabcr  IS42^  sc  r:^a£  w^s  :3>s  naa  af 
waan  :k.u  i^war^  <:i  two  xxx^ieed  asfaza^  w«c?  sirrf'Sii  awvr, 
adbl  atine  sua  wece  Tt^riBnrf  £2  :2*  anrnfas:^  «9s2t  :az9«  zl  wc^kSK 
te&»  were  ew&omL 


Rasa  t»  tt^  exieiL;  3s  cxTvocuiiiil  si  A^s;.  Vxii  iiv  y«Kcs  mml 

<teC3^  W^L3sh  3U3T  ^gUMfllf  7CS  ;^  WUST  XC?  SCC  J2SC  IrAIlL  WUd 

C^s  pee^fiKmsdcs  were  aurt  n?«unatj:  as  :^  r;j?-'»'?'T  r^ierrrcxa^ 
wtUAok  nxus  diuity  3X  S3ii  nwc  ;3tt  3BK!r  ▼xoBoicTxrse.  "uir  Taenia 


^  Ae  SQi^  3QKi^  Jut  I  s&  sue  a^»rt  ^"^sa;  sma*  I!nnie  -«ntrc 
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the  foot  of  the  hills  are  generally  built  at  a  re-entering  angle  of  the 
rock,  which  promises  a  copious  flow  of  water,  here  the  soil  has  been 
carefully  cleared  away  and  a  salient  angle  or  curve  of  masonry  built 
across  it,  while  every  feature  of  the  adjacent  rocks  has  been  taken 
advantage  of,  and  connected  by  small  aqueducts,  to  ensure  no  water 
being  lost. 

The  overflow  of  one  tank  is  conducted  into  another,  and  thus  I 
believe  that  a  complete  chain  existed  into  the  very  centre  of  the 
town,  where  small  tanks  which  could  not  otherwise  be  filled,  are 
being  daily  discovered. 

Their  construction  is  extremely  fantastic,  the  only  principle  which 
seems  to  have  been  adhered  to,  is  the  avoidance  of  straight  lines, 
and  the  wisdom  of  this  has  been  proved  in  the  recent  excavations, 
as  in  almost  every  instance  where  a  straight  line  has  existed,  it  has 
been  forced  in  by  the  rush  of  water  without  it. 

They  are  generally  of  stone  and  mud  masonry,  roughly  plastered 
on  the  outside,  and  beautifully  coated  in  the  interior  with  chunam ; 
flights  of  steps,  gradients,  platforms,  &c.  are  heaped  together  and 
give  an  exceedingly  grotesque  appearance  to  the  whole  :  each  large 
tank  has  a  smaller  one  in  front  of  it,  built  for  the  purpose  of  retain- 
ing all  earth  and  stones  carried  down  by  the  torrent,  and  permit- 
ting a  pure  stream  of  water  to  flow  into  the  reservoir  beyond. 

As  before  mentioned,  the  majority  of  the  tanks  are  in  and  near 
the  Tawela  valley,  which  intersects  and  receives  the  drainage  of 
the  large  table  land  under  the  Shumshum  range.  This  valley  is  700 
feet  in  length  from  the  point  where  it  leaves  the  table  land,  to  its 
actual  junction  with  the  level  plain  of  the  crater.  The  hills  through- 
out its  entire  length  are  perpendicular,  and  at  the  head  of  the  val- 
ley they  meet,  leaving  barely  sufficient  room  for  one  man  to  pass. 
The  valley  then  gradually  opens  out,  and  at  the  gorge,  it  is  one 
hundred  and  fifty  feet  in  breadth,  the  hills  then  circling  round  to 
the  right  and  left,  form  part  of  the  walls  of  the  crater  of  Aden. 

Appendix  A  is  a  tabular  statement  of  the  various  tanks  which, 
together  with  the  aqueducts  leading  to  them,  have  been  thorough- 
ly repaired  and  are  now  ready  to  receive  water. 

No.  1  is  at  the  top  of  the  valley  just  described,  and  is  formed  by 
a  wall  drawn  across  it,  connectmg  the  hills  on  cither  side,  precise- 


Zi       MtmMf  M  tkd  Aden  R4i€rtwt.     '30.  i,  airv  smis, 
Ij  iia^tr  to,  bet  ca  a  az^  sxiZer  sc^«  ''-*^,  loe  gr^ai  2aB  ol 

Tbc  rocks  wi:h;a  it  k^re  bcea  cca:^ i  viJi  ca.-n.m  la  pcevc&t 
leakage,  abore  h  u  uctLsr  Urz%  b^t  c^rinl  txix  vsiia  leaist 
w&ter  daring  the  gxeuer  p«n  cf  iLe  jear,  tsis  wu  f  izaKsiT  iaac- 
cc«fibl«,  \nX  steps  ks.Te  new  c«€a  czr.^  aad  hisi  nils  tsd  irca  ftis- 
ckions  inserted  in  the  rock,  to  fifffT":a>  ccrmrTTr'^r'fgi  whh.  i:. 

Xo.  2  is  siAASed  lover  down  the  riZ^,  en  die  vest  ?r  Lsfi  sLie, 
snd  St  fome  distinee  from  Xo.  1 ,  the  ^termefiijie  sp^se  being  oc- 
cspied  or  the  Tsvels  veil ;  fcrmerlj  no  ccr'Tnn'ratf'Tn  existed  be- 
tween thes,  but  s  broad  psTed  sqaed^tt  his  now  been  ccnstrzcted 
to  answer  the  dcnble  purpose  cf  preserrirz  the  vxter  wz'-zb,  wmj 
OTeiilow  from  Xo.  I,  and  the  dnirize  cf  the  izterscsdiase  rocks. 

No.  3  is  immediately  adjoining  Xo.  3  and  ccnn^cted  with  it  hj 
means  cf  a  sloice  near  the  top  cf  the  walL 

Xo.  4  is  connected  with  Xo.  3  in  the  same  manzer,  and  ia  oTer* 
flow  is  ccndocted  inui  a  large  aq^iednct  thirteen  feet  in  breadth, 
which  nms  down  the  centre  of  the  Taller,  rcsnd  the  fiir  Khalii 
into  Xo.  8|. 

No.  5  is  situated  on  the  east  or  right  hind  si£e  cf  the  TiIIeT, 
near  Xo.  1,  and  opposite  Xo.  3,  it  is  eztremelj  fantastic  in  con- 
•tmctioD,  and  has  two  deep  wells  in  the  centre,  one  of  which  is 
thirtj*fiTe  feet  in  dep'Ji. 

No.  6  is  connected  with  the  preceding  bj  means  cf  a  slit  in  the 
rock  which  conrejs  the  water  into  it. 

Xo.  7  a  tank  of  very  similar  constmction,  the  oTerdow  of  which 
is  earned  bj  a  branch  aqaedwct  across  the  Tallej,  into  the  main 
aqnednct,  in  which  is  atoated  the  small  tank  Xo.  S|. 

No.  8|  is,  as  abore  said,  a  small  tank  in  the  main  aqueduct, 
bniltfor  the  purpose  of  prerentzng  the  soil  and  stcnes  washed  down 
by  the  rain  £rom  falling  into,  and  injoring  the  large  one  bejottd  it 
(Xo.  8^ :  here  the  orerflov  of  all  the  other  tanks  abore  it,  meet  so 
that  no  water  descending  from  the  hills  can  b j  anr  posKbilisj  es- 
cape, it  mnst  all  flow  into  the  main  channel,  at  some  point  of  its 


No.  8   is  a  large  leserroir  throngh  which  the  main  aqnednct 
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flows ;  it  was  very  much  destroyed,  one  wall  haYing  been  forced  in, 
either  from  the  pressure  of  water  from  without,  after  the  tanks  and 
aqueducts  above  it  became  ruins,  or  by  the  water  finding  its  way  in- 
side the  masonry  and  sapping  its  foundations.  It  has  however 
been  repaired,  and  I  am  sanguine  that  it  will  prove  water-tight. 

Thus  far  only  the  series  is  complete,  beyond,  the  main  aqueduct 
has  not  been  finished,  though  it  is  in  course  of  construction,  and 
the  other  tanks,  which  are  finished,  have  not  been  united. 

One  of  the  most  remarkable  is  No.  11,  which  is  a  double  tank 
situated  below  a  deep  rift  in  the  hill,  down  which  a  great  volume  of 
water  flows,  but  as  if  to  make  sure  of  its  being  filled,  the  drainage 
of  the  hill  side  behind  it,  is  conveyed  into  it  by  an  aqueduct  lead- 
ing through  a  small  hole  in  the  rock,  not  larger  than  a  man*s  head. 
The  entrance  to  this  tank  was  originally  domed,  and  contained  an 
inscription  which  has  been  removed,  the  dome  has  been  restored. 

The  other  tanks  which  have  been  restored,  require  no  notice. 

Appendix  B  is  a  statement  of  all  the  remaining  reservoirs  which 
have  been  discovered,  some  of  them  are  cleared  out  and  nearly  com- 
pleted, others  are  in  course  of  restoration,  the  rest  have  not  been 
commenced :  of  these  immeasurably  the  finest  is  that  marked  I.  It 
is  nearly  a  cylinder  of  one  hundred  and  forty-eight  feet  in  diameter 
but  the  depth  has  not  yet  been  ascertained,  about  twenty-four  feet 
have  been  cleared  out,  but  the  bottom  has  not  been  reached :  into 
this  reservoir,  the  overflow  of  all  the  tanks  from  No.  1  to  10,  in  table 
A  and  from  A  to  H  in  Table  B  and  probably  several  others,  will  meet. 

It  may  be  imagined  that  in  so  arid  a  spot  at  Aden,  so  many  tanks 
are  useless  and  can  never  be  filled,  but  I  have  known  many  falls  of 
rain  during  my  residence  here,  which  would  have  filled  them  all, 
and  many  more  had  they  existed. 

I  regret  that  I  am  unable  to  delay  the  printing  of  this  memoir, 
until  a  plentiful  fall  of  rain,  which  may  be  expected  about  this  sea- 
son, shall  have  tested  their  value. 

But  whether  they  all  prove  water-tight  or  no,  it  is  hardly  possible 
to  over  estimate  the  value  of  these  reservoirs  in  a  place  like  Aden, 
which  with  a  population  of  25,000  souls,  has  a  daily  supply  of  sweet 
water  not  exceeding  15,000  gallons. 
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Water  containing  three  parts  of  saline  matter  in  every  2000  is 
usually  considered  unfit  for  domestic  purposes,  but  in  Aden,  at  least 
15,000  of  the  inhabitants  are  compelled  to  drink  water  containing 
as  much  as  from  five  to  ten  parts  in  2000.  It  cannot  therefore  be 
doubted  that  the  large  increase  to  the  water  supply  which  these  cis- 
terns must  afford,  will  prove  an  inestimable  blessing  which  would  be 
cheaply  purchased  at  almost  any  price. 

Probably  in  the  most  unfavorable  season  not  less  than  6,000,000 
gallons  will  be  collected,  this  at  once  doubles  the  annual  supply, 
and  reckoning  the  value  of  this  increase  at  the  minimum  rate  at 
which  water  is  ever  sold  in  Aden,  and  at  which  it  has  a  ready  sale, 
viz.,  one  Eupee  per  hundred  gallons,  we  have  an  annual  revenue  of 
Rupees  60,000.  Thus  in  a  single  year,  and  one  far  below  the  aver- 
age, a  greater  sum  of  money  will  be  collected  than  is  likely  to  be  re- 
quired for  the  restoration  of  all  the  tanks. 

I  cannot  refrain  from  quoting  an  extract  of  a  letter  addressed 
to  the  Right  Honorable  Lord  Elphinstone,  under  date  the  27th 
of  July  1856,  by  one  who  saw  the  tanks  on  his  route  to  England, 
and  which  was  communicated  to  the  Political  Resident  by  Govern- 
ment. 

**  I  was  much  interested  in  the  tanks  which  Brigadier  Coghlan 
showed  me ;  a  short  time  ago  they  were  as  completely  buried  as 
Herculaneum,  and  we  passed  over  some,  which  being  filled  up  to 
the  brim  with  rubbish,  have  less  the  appearance  of  being  what  they 
are  than  Pompeii  must  have  had  before  it  was  excavated.  Six  of 
these  have  been  cleared  out  and  are  quite  ready  to  catch  any  drop 
of  water  which  falls,  they  are  admirable  and  substantial  works,  most 
beautifully  chunamed,  and  most  fantastic  in  their  shapes,  with  all 
sorts  of  queer  steps  :  when  they  are  all  cleared  out,  Aden  will  be 
quite  independent  of  exterior  sources  for  its  water  supply." 

Table  C  is  an  abstract  statement  of  the  receipts  and  expenditure 
on  account  of  the  restoration  of  the  reservoirs,  from  the  commence- 
ment of  the  work  in  1855  to  the  end  of  1856. 

The  total  amount  is  Rupees  11,543.0-3  of  which  only  Rupees 
6,500  has  been  paid  by  the  State,  the  balance  having  been  collect- 
ed from  local  sources. 
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A  reference  to  Table  A  will  show  that  tanks  of  the  aggregate  ca- 
pacity of  3,538,715  imperial  gallons  have  been  completed  at  an  ex- 
penditure of  1 1,^43  Rupees,  in  other  words,  that  a  permanent  and 
tolerably  reliable  water  supply  has  been  secured  to  Aden,  at  the  rate 
of  five  annas  and  three  pies  of  original  outlay,  for  a  constant  supply 
of  one  hundred  imperial  gallons  j9#r  annum.  The  best  comment  I  can 
offer  on  this  is  the  fact,  that  at  present.  Government  is  paying  to  the 
Haswah  water  contractor,  one  Rupee  and  twelve  annas  for  every 
hundred  gallons  of  water  supplied  by  him  to  the  vessels  of  war  in 
the  harbour  and  the  various  public  departments  located  outside  the 
Main  Pass,  and  the  merchant  vessels  are  paying  nearly  double  that 
price  for  worse  water. 

It  is  much  to  be  regretted  that  no  regular  register  of  the  Pluvio- 
meter has  ever  been  kept  in  Aden ;  but  an  imperfect  series  of  me- 
moranda exists  in  the  records  of  the  Jail,  from  which  Table  D  hat 
been  framed. 

The  falls  numbered  5  and  8  and  the  two  unrecorded,  in  Septem- 
ber 1853  and  March  1854,  would  have  sufficed  to  fill  all  the  reser- 
voirs in  the  Peninsula,  and  those  numbered  1,12  and  18  would  pro- 
bably have  given  not  less  than  6,000,000  gallons  each.  Thus  in 
the  course  of  five  years  the  reservoirs  would  have  been  entirely  fill- 
ed four  times,  and  about  twenty  million  gallons  of  water  would 
have  been  collected  in  addition  at  intermediate  periods,  or  calcu- 
lating the  entire  contents  of  the  reservoirs,  when  all  shall  have 
been  cleaned  out  and  repaired,  at  twenty  million  gallons,  we  may 
expect  to  have  an  annual  supply  of  twenty  million  gallons,  in  ad« 
dition  to  that  afforded  by  the  wells. 

This  of  course  may  be  multiplied  indefinitely  by  constructing 
new  reservoirs  at  Steamer  Point  and  other  localities  where  they  do 
not  at  present  exist. 

The  above  is  of  course  merely  conjectural,  the  tanks  have  never 
been  filled,  and  it  is  impossible  to  frame  any  calculations  regarding 
them,  with  even  approximate  accuracy,  but  I  trust  that  sufficient 
has  been  shown,  to  remove  any  doubts  as  to  the  advisability  of  car- 
rying on  the  work,  and  restoring  all  that  have  been  discovered,  the 
more  so  as  the  expense  cannot  be  very  considerable. 
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Table  A. 
Tabular  statement  of  the  Tanks  already  complelsd. 


Eitreme  di- 

meniions,  in 

feet 


J 


30 
74 
75 

80 

39 
43 

n 


60 

20 
34 

30; 
%% 

16 

70 

n 

18 
70 


5 

p. 


40 

28 
%\ 
27 
20 
25 
23 


26 

14 
17 
23 
16 
33 


Total  capicity . 


Capacity  in 
Impeml 

Gmlions. 


1,^00,000 

29,875 

138,693 
95,000 
58,000 
9S,0B7 

22,464 

508,940 
52,600 

75,iai 

328,000 

45,000 
486,750 


BBHAnKa. 


At  \ke  \mA  of  TaweU  Valley, 

!Oii  West  aid©  of  Taliey,  neittOptiid  con- 
nected with,  No.  1 ,  %  an  aqueducts 
i  On  West  side  of  vaUey  next  to,  and  con- 
oeeted  with,  No.  2. 
iOn  Weit  tide  of  Titl^y,  next  to»  and 
connected  i»ith,  No.  3^ 
4  On   Bast    side    of   valief,    next   to, 
i   No.  1. 

IOn  East  ride  of  iralley,  next  t^^  %n^ 
connected  with.  No.  (S. 
!Ofi  EoAt  side  of  Talley,  next  to,  and 
coirnected  with.  No.  0. 
rOn  West  Bide  of  valley,  am  all  tank 
I  to  pr€Tent  atones  &c,  falling  intn' 
^  NOh»  6t  connected  by  an  aqueduct 
I  vitli  Nop  4  and  by  another  croaaing 
L  the  valley  with  T. 

}0{i  Weat  Bide  of  valley,  eooneeted  with 
No.  S|. 

On  West  side  of  y alley. 

Do.  connected  with  No.  9. 


3,538,715 


{Outalde   gorge    of    vatlay    on    Wett 
Bide.  I 

lOutfiide    Talley,    on    the    Eaat    aide,^ 
j   above  Paripe  eem^try*  [ 

!  A   detached  tank,    on   tht    Munsoo- 
rie  heighta  above  Church  yard. 


APRIL— JUNB,  1857.]    Memoir  on  the  Aden  Beservoirs.         39 

Table  B. 

Tabular  SUUemerU  of  Tanks,  under  repair,  including  all  which  have  been 
discovered,  but  not  yet  excavated. 


i 

Probable 

capacity  in 

Imperial 

Gallons. 

( 
Remarks. 

A 

i 
B 

1    ^ 
D 

£ 

F 

G 

H 

I 
1 
J 

K 

L 

M 
N 
0 

16,265 
64,316 

42,000 

33,000 

22,000 

32,000 

600,000 

202,860 

4,000,000 

1,600,000 
38,250 

300,000 

Unknown. 
Unknown. 
70,000 

Near  Bir  Khalid  in  Tawela  falley. 

Do.               do.               do. 

( Two  small  tanks  joined  together,  at  S   E.  comer  of 
(  Tawela  valley  cleared  out,  but  not  repaired. 

Next  to  C.—cleared  out  but  not  repaired. 

Next  to  D.                            Do. 

Next  to  E.                            Do. 

Behind  Parsee  cemetry,  about  half  cleared  out. 

Tank  in  front  of  I.  to  catch  the  stone  &c.  cleared  out, 
I    but  not  repaired. 

f  The  largest  yet  discovered,  situated  just  outside  of 
Tawela  valley,  into  which  the  overflow  of  all  the  above 
J  tanks,  and  No.   1  to  10,  in  Table  A.  meet ;— about 
(.  half  cleared  out. 

(  Near  I.  and  leading  into  it,  not  cleared  out,  but  outline 
(   traced. 

(  Small  tank  to  prevent  stones  falling  into  J,  cleared, 
\   out,  but  not  repaired. 

( Behind  Parsee  gardens,  supposed  to  be  ruined  beyond 
(   the  possibility  of  repair. 

Tank  in  which  Parsee  garden  has  been  made. 

Above  Jew's  burying  ground. 

Above  Sebundee  Lines. 
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Table.  B.  {continued) 


a 

Probable 

1 

capacity  in 

Remarks. 

o 

Impeiial 

8 
P 

P 

Gallone. 

8,000 

Near  0. 

Q 

UnkoowD. 

Large  tank,  much  destroyed,  near  furnaces. 

R 

260,000 

In  good  condition,  above  furnaces. 

8 

Unkoowo. 

Small  tank,  quite  buried,  below  R. 

T 

Unknown. 

/  Large  tank,  quite  buried,  below  S.  will  probably 
I  contain  upwards  of  one  million  gallons. 

U 

340^000 

1  Large  tank  near  R.  in  good  condition,  aqueducts 
<  destroyed. 

V 

116|000 

/  In  good  order,  high  upon  the  hill  above  U.  almost 
I    inaccessible. 

W 

190,000 

Next  U.  much  destroyed. 

X 

320,000 

Two  small  tanks  below  W.  much  destroyed. 

Y 

320,300 

f  In  corner  of  hill,  near  No.  11  of  Ttble  A.  in  good 
f   order. 

Z 

84,000 

A  large  fissure  in  the  rock,  walled  in,  above  Q. 

a 

Unknown. 

Above  Engineers'  store  yard. 

b 

Unknown. 

Above  linep,  18th  Regiment  N.  I. 

0 

Unknown. 

In  lines  of  1 8th  Regiment  N.  I.  quite  buried. 

d 

Unknown. 

Three  tanks  above  Mess  18th  Regimnent  N.  I. 

a 

Unknown. 

Large  tank,  in  Hydroos  valley. 

f 

Unknown. 

Small  tank,  below  Hydroos  bund. 

g 

Unknown. 

In  the  town,  near  house  of  Abdulla  Mater. 

h 

Unknown. 

Do.       near  Sebundee  lines. 

i 

10,800 

Do.       behind  town  Police  station. 

z 

25,000 

At  the  Hejaff,  in  good  order. 

N.  B.  Several  m  Seerah  Uland,  not  searched  for. 
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Table  D. 

Register  kept  in  the  Aden  Jail,  of  the  Rain  which  has  fallen  between  the 
I2lh  of  December  1851  and  the  end  of  December  1856. 


1 

1 

1 

i 

12 

Month. 

—      Quantity  in 
g          Inches. 

Total 

during  the 

year. 

Remarks, 

1851 

1 
December. 

Xo  record  previous    lol 

2 

1852 

3 

January. 

•50 

this  date. 

3 

t) 

22 

II 

•25 

1 

4 
5 
6 

7 

it 
1853 

♦> 
1854 

28 

6 

11 

11 

i» 
December. 

If 

January. 

5-50 
•25 
•50 
•24 

^  \    very  heavy  fall  oc-! 
curred    in  September 
.J.-      185:?,  which  is  not  re- 
corded. 

8 

i» 

12 

II 

3-72 

•                         i 

9 
10 
11 
12 

19 
M 
If 

13 

6 

25 

26 

tt 
May. 
October. 

II 

•04 

•25 

•17 

1-88 

A    fall    of    about  fivel 
inches  took  place  in; 
the      beginoinff    of 
March  lbo4,  which  is 
not  recorded. 

18 

>f 

5 

December. 

•10 

14 

l> 

7 

II 

•20 

15 

9t 

28 

II 

•05 

6*66 

16 

1855 

2 

January. 
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III.  The  Tamil  Epic  Chintamani,  By  /A^Rbv.  P.  Percival. 

When  the  despatch  of  the  Honorable  the  Court  of  Directors  on 
their  scheme  of  education  was  promulgated  a  year  and  a  half  ago, 
through  the  vernacular  periodical  press,  its  provisions  were  looked 
upon  by  intelligent  natives,  generally,  as  a  beautiful  theory  never  to 
be  followed  by  any  practical  result.  It  was,  indeed,  believed,  that 
so  much  of  the  despatch  as  related  to  English,  might,  for  official 
purposes,  be  carried  out ;  but  not  the  most  sanguine  of  my  ac- 
quaintances among  the  natives  had  any  belief  in  that  which  related 
to  the  vernacular  languages.  Since  however  a  beginning  has  been 
made,  and  measures  adopted  for  realizing  the  intentions  of  the  Ho- 
norable Court,  it  may  easily  be  conceived  how  agreeably  the  friends 
of  education  are  surprized.  The  appointment  of  a  Director  of  Public 
Instruction,  the  actual  operations  of  inspection,  the  Establishment  of 
a  Normal  School  under  a  competent  and  zealous  Principal,  are  among 
the  facts  serving  to  assure  the  native  mind  that  Government  is  in 
earnest  in  the  matter  of  public  education.  The  Director  has  lately 
put  forth  a  Code  of  Instructions  for  the  Head  Masters  of  Talook 
Schools  which  has  created  in  many  the  greatest  satisfaction.  In 
that  carefully  prepared  document,  it  is,  in  the  very  first  paragraph, 
stated,  that  in  the  Talook  Schools  the  instruction,  the  matter  taught, 
is  to  be  conveyed  through  a  vernacular  medium  ;  when  introduced, 
**  English  is  to  be  studied  only  as  a  language.*'  When  the  pupil 
has  attained  to  a  fixed  standard  in  the  vernacular,  he  will  be  per- 
mitted to  begin  the  study  of  English ;  and  not  before.  These  facts 
are  sufficient  to  show  that  public  instruction  is  to  be  largely  pro- 
vided for,  and  that  the  vernacular  languages  will  be  made  the  vehi- 
cles of  useful  knowledge  to  the  masses  of  the  population.  That  the 
native  mind  is  in  any  degree  aroused  by  the  facts  occurring  around 
us  is  matter  of  thankfulness.  These  auspicious  prospects  are,  how- 
ever, I  regret  to  say,  not  unattended  by  much  of  a  discouraging 
character ;  the  native  himself  is  likely  to  prove  the  greatest  obstacle 
in  the  way  of  progress  U5>  regards  vernacular  instruction.    And  I 
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do  not  entertain  a  doubt  tliat,  unless  Government  adopt  measures 
to  counteract  certain  tendencies  in  the  native  mind,  the  machinery 
it  is  now  forming  with  so  much  zeal,  ability  and  expense,  will  be  in 
great  measure  inoperative.  The  native,  arguing  on  palpable  facts, 
maintains  that  it  is  not  vernacular  attainment  that  confers  office  and 
emolument,  but  a  knowledge  of  English ;  and  consistently  enough 
he  is  disposed  to  devote  all  his  energies  to  the  latter.  The  remedy 
is,  however,  in  the  hands  of  Government.  Let  it  be  promulgated, 
by  Government  that  in  all  cases  a  candidate  for  public  employment 
from  the  peon  upwards,  must  pass  a  graduated  examination  in  order 
to  teat  his  knowledge  of  his  own  language ;  or  present  a  certificate, 
signed  by  competent  authority,  to  show  that  the  required  standard 
has  been  attained  :  this,  and  this  only,  will  secure  the  efficiency  of 
the  means  adopted  by  Government,  for  promoting  vernacular  edu- 
cation. 

It  is  in  place  here  to  refer  to  a  valuable  contribution  to  the  study 
of  the  vernacular  languages  of  Southern  India  in  the  form  of  a  com- 
parative Dravidian  Grammar  recently  published  in  London  by  the 
Eevd.  Mr.  Caldwell.  The  study  of  comparative  Grammar  as  regards 
the  Indo-European  family  of  languages  has  made  great  progress  in 
the  west ;  and  for  some  time  past  the  Dravidian  tongues  have  been 
matter  of  enquiry  and  investigation  among  oriental  scholars  in  Eng- 
land and  on  the  continent  of  Europe.  One  or  two  works  have 
issued  from  the  press  in  Europe  in  Tamil  executed  in  the  most  beau- 
tiful style.  All  these  facts  conspire  to  persuade  the  inference  that 
an  era  is  opening  for  the  development  of  the  treasures  bequeath- 
ed to  the  natives  of  Southern  India  by  the  talent  and  industry  of 
former  ages. 

Under  these  circumstances  it  may  be  of  some  benefit  to  direct 
attention  to  some  of  those  ancient  works  which,  in  Southern  India, 
have,  for  so  many  centuries,  been  the  admiration  of  indigenous 
scholars ;  and  the  patterns  for  guidance  in  the  authorship  of  modern 
times.  By  thus  pioneering  the  way  no  doubt  needs  be  entertained 
as  to  the  track  being  followed  by  a  succession  of  adventurers  who 
will  do  good  service.  Whilst  the  attention  of  Europeans  is  drawn 
to  the  ancient  authors  of  the  Dravidian  race,  and  thereby  much  that 
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id  truly  interesting  and  valuable  disseminated  in  Europe,  it  must 
not  be  overlooked  that  in  the  country  itself  it  is  of  the  utmost 
consequence  to  the  progress  of  sound  scholarship  and  correct  taste 
that  the  best  authors  be  brought  to  light,  and  if  possible,  published, 
imder  proper  editorial  supervision  and  responsibility. 

Much,  it  ia  admitted,  that  is  found  in  the  indigenous  literature 
even  of  the  best  periods,  is,  like  some  portions  of  the  works  of  Greece 
and  Rome,  unfit  for  general  perusal.  The  works  of  real  value 
should  notwithstanding  be  published  and  rescued  from  oblivion. 
In  the  course  of  time  they  may  be  expurgated  ;  objectionable  sen* 
timents  and  passages  eliminated  ;  thus  separated  from  the  vile,  the 
precious  would  have  an  enduring  value. 

These  general  remarks  are  intended  to  introduce  to  more  parti- 
ticular  notice  the  Classical  work  entitled  Chintamani. 

It  is  the  opinion  of  native  scholars  that  the  Epic  Chintamani, 
which  was  composed  by  Terud^var  sometimes  called  Tiruttakkad^- 
var,  was  written  about  two  thousand  years  ago ;  the  author  was  a 
Jaina  and  resided  at  Mylapore,  now  a  suburb  of  Madras  :  although 
this  opinion  may  be  incorrect,  no  doubt  the  work  in  question  is  very 
ancient ;  it  was  doubtless  written  several  centuries  ago.  This  cele- 
brated work  is  one  of  the  five  classical  productions  which  are  re- 
garded as  undisputed  authorities  in  all  matters  relating  to  Tamil 
philology. 

The  five  works  are  Chintamani,  Chillapadikaram,  Valleiyapalhi, 

Kundalakesi,  Manimekalei. 

The  book  under  notice  contains  the  heroic  story  of  a  King  named 
Jivaka  ;  his  history  is  also  found  in  the  Maha  Purana,  a  work  writ- 
ten in  Sanscrit.  This  Purana  belongs  to  the  Jainas,  and,  of  course, 
is  not  one  of  the  celebrated  eighteen. 

The  author  of  Chintamani  is  regarded  by  all  Tamil  Scholars,  an- 
cient and  modern,  as  one  of  the  most  learned  men  that  ever  appear- 
ed. It  is  said  that  he  was  acquainted  with  Agatteyam  and  Tol- 
kappeyam,  the  celebrated  ancient  Tamil  Grammars  ;  and  that  he 
was  deeply  read  in  all  the  best  works  then  extant  in  the  Sanscrit 
language,  including  the  Sacred  Vedas.  The  best  writers  in  the  Tamil 
language  refer  to  this  work  in  illustration  of  their  forms  of  con. 
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struciion,  and  Qrammarians  quote  this  work  as  of  undoubted  authc* 
rity. 

Naccbenarkinnear  of  Madura,  himself  a  man  of  great  erudition, 
and  a  commentator  on  three  parts  of  Tolkappeyam,  the  Cural,  andSil- 
lapadekaram,  has  also  written  notes  on  Chintamani.  The  com- 
ments of  this  author,  on  Chintamani  and  the  other  works,  are 
regarded  by  the  Tamil  Literati  as  unquestionable  authority.  The 
commentary  of  this  writer  composed  before  he  had  examined  the 
claims  of  the  Jaina  theology,  was  not  at  first  received  by  that  sect. 
He  afterwards,  however,  revised  his  commentary,  conforming  it  to 
their  doctrinal  peculiarities,  and  it  was  thenceforth  received  by  them 
as  a  correct  exposition  of  his  author. 

The  Chintamani  contains  three  thousand  one  hundred  and  forty- 
five  tetrastichs,  and  it  is  divided  into  thirteen  sections  called  Ham- 
bakam. 

1.  The  story  of  the  hero  Jivaka  commences  with  certain  par- 
ticulars relating  to  him  prior  to  birth.  When  an  infant,  he  was 
cherished  by  a  Chitty,  a  merchant,  who  rescued  him  from  the  forest 
in  which  he  was  born ;  his  mother  having  fled  thither  from  the  as- 
sassin  who  had  slain  the  King  her  husband.  This  section  called 
Namagal  Ilambakam  contains  408  verses. 

2.  The  second  section  called  Kovindiyar  Ilambakam  relates  the 
early  exploits  of  young  Jivaka.  It  appears  that  a  gang  of  free-booters 
attacked  the  city  in  which  he  dwelt,  plundered  it,  and  carried  away 
much  property,  driving  before  them,  as  they  retired,  the  cattle  be- 
longing to  the  inhabitants.  On  this  occasion  the  young  hero  distin- 
guishedhimself  by  great  bravery,  pursued  the  plunderers,  and  rescued 
the  spoils  they  had  taken.  In  consequence  of  this  deed  of  valour, 
a  citizen  named  Pasukavalam  was  induced  to  give  his  daughter 
Kovindeyar  in  marriage  to  the  son  of  the  Chitty  the  foster  father  of 
Jivaka.     This  section  contains  84  stanzas. 

8.  The  third  section  is  named  Kandarvatatteyar  Ilambakam  so 
called  from  the  celebrated  musician  of  the  name  of  Tatteyar  whose 
skill  on  the  Indian  lute  or  vina  was  almost  unrivalled.  She  formed 
»  resolution  not  to  marry  any  one  who  did  not  surpass  her  in  her 
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favorite  art.  Jivaka  entered  the  list  of  competitors  for  the  hand 
of  Tattiyar,  and  his  performance  on  the  vina  gained  him  the  prize  he 
coveted.  The  history  of  these  events  contained  in  this  section  oc- 
cupies 358  stanzas. 

4.  Qundmaleyar  Ilambakam  is  the  name  of  the  fourth  section 
which  contains  315  stanzas.  This  section  presents  to  the  reader  two 
young  women  of  high  family  named  respectively  Gunamalei  and 
ChuramaDJari  who  contended  for  superiority  in  regard  to  certain 
scented  powders  they  possessed.  These  perfumes  were  so  apparent- 
ly identic  in  quality  that  it  was  impossible  for  ordinary  persons  to 
determine  which  was  the  better.  Jivaka  decides  the  matter  in  favor 
of  Kunamalei :  she  accepts  him  in  marriage. 

This  section  further  relates  some  particulars  respecting  Sudarsana- 
jakshadeva  who  at  that  time  appeared  in  the  form  of  a  dog,  as  the 
result  of  former  deeds.  He  is  metamorphosed  by  Jivaka  and  at- 
tains his  former  position,  on  account  of  which  he  magnifies  the 
powers  of  his  deliverer. 

This  section  also  relates  the  incident  of  Churamanjari's  escape 
from  an  Elephant  which  was  killed  by  Jivaka  when  about  to  at- 
tack her. 

5.  The  fifth  section  is  called  Pathumciyar  Ilambakam.  This 
section  narrates  the  travels  of  Jivaka  in  foreign  lands.  In  the 
course  of  travel  he  meets  Pathumei,  a  daughter  of  the  king  of 
Pallavam,  when  she  was  engaged  in  gathering  flowers ;  as  she  was 
thus  employed  she  was  bitten  by  a  venomous  serpent :  she  is  healed 
by  Jivaka,  and  in  gratitude  gives  him  her  hand  in  marriage.  The 
section  contains  246  verses. 

6.  The  sixth  section  is  called  Kemasariyar  Ilambakam.  This 
portion  of  the  work  narrates  the  visit  of  Jivaka  to  Ksh^mad^sam 
where  he  performs  prodigies  that  gain  for  him  the  admiration  of 
the  king  who  bestowed  on  him  his  daughter  in  marriage :  her  name 
was  Kshema  Sundari.    This  section  contains  145  verses. 

7.  The  seventh  section  is  called  Kanakamaleyar  Ilambakam, 
Here  Jivaka  the  hero  of  the  poem  is  found  in  Susanadesam. 

The  king  suspends  on  high  a  mark,  promising  to  give  his  daughter 
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in  marriage  to  the  person  who  might  succeed  in  displacing  it  by  an 
arrow.  Numerous  royal  personages  compete  for  the  coveted  prize 
which  was  obtained  by  Jivaka. 

This  section  also  relates  the  success  of  Jivaka  in  obtaining  in 
marriage  for  his  foster  father's  son  the  daughter  of  the  king  of 
Saba,  her  name  was  Chisanti.     This  section  contains  330  stanzas. 

8.  The  eighth  section  is  called  Kimaleiyar  Ilambakam,  and  con- 
tains 107  stanzas,  Jivaka  taking  his  departure  from  Susanadesam 
proceeds  to  Nannadu  where  he  meets  his  mother  in  Tandakara- 
neyam,  and  salutes  her.  Having  returned  to  his  own  city,  he  con- 
nects himself  with  a  merchant,  who,  in  consequence  of  the  prosperi- 
ty he  enjoyed^  and  which  he  attributed  to  the  auspices  of  Jivaka, 
gives  him  his  daughter  in  marriage  ;  her  name  was  Vimalei. 

9.  This,  the  ninth  section,  containing  108  stanzas,  relates  the 
marriage  of  Jivaka  with  Suramanjari,  who,  on  the  occasion  of  the 
dispute  about  the  perfume,  made  a  vow  never  to  marry  any  other 
person. 

10.  The  tenth  section  is  called  Manamagal  Ilambakam.  This 
section  narrates  the  success  of  Jivaka  in  competing  for  the  hand 
of  the  daughter  of  his  maternal  uncle  the  king  of  Videkam.  The 
king  suspended  a  target,  proclaiming  that  the  prince  who  succeed- 
ed in  hitting  it  should  have  his  youngest  daughter.  Jivaka  is  the 
successful  party  among  many  competitors  and  receives  in  marriage 
the  fair  damsel.  The  assassin  and  late  minister  of  Jivaka's  father, 
who  then  reigned  over  the  kingdom  he  had  so  unfairly  obtained, 
hearing  of  the  fame  of  the  young  man,  suspects  that  he  may  prove 
to  be  the  son  of  the  deceased  king.  He  therefore  determines  to 
seize  him  and  put  him  to  death  ;  and  for  this  purpose  proceeds  to 
take  him  by  violence.  Jivaka  meets  him,  slays  him,  and  ascends 
the  throne  of  his  ancestors.     There  are  358  stanzas  in  this  section. 

11.  The  eleventh  section  is  named  Purma gal  Ilambakam  and 
contains  51  stanzas.  This  section  relates  to  the  conquest  by  Jiva- 
ka of  the  dominions  of  his  father's  assassin.  This  country  was 
called  'Emangad^sam. 

12.  The  twelfth  section  is  called  Ilakanciyar  Ilambakam  and 
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contains  221   verses.     In  this  portion  of  the  work  the  nuptials  of 
Jivaka  and  llakanei  his  maternal  uncle's   daughter  are  described. 

13.  The  thirteenth  section  is  called  Mutti  Ilambakam.  The 
final  portion  of  the  poem  describes  the  religious  acts  of  Jivaka  and 
his  wives,  the  partition  of  his  dominions  among  his  sons,  and  the 
renunciation  of  all  secular  pursuits  and  objects  by  himself  and  his 
devoted  female  associates. 

This  brief  analysis  of  the  work  under  notice,  it  is  confessed,  con- 
veys but  little  to  persuade  the  conviction  of  its  superiority ;  the 
assumed  facts  of  the  Epic  alone  are  here  given.  Though  these  may 
appear  inadequate  as  the  basis  of  a  work  for  which  so  much  is 
claimed,  yet  the  work  itself  is  so  replete  with  credible  incidents,  so 
wrought  up  by  the  vigor  of  literary  talent,  so  interspersed  with  re- 
marks involving  the  keenest  intropection  into  the  grounds  of  hu- 
man action,  so  rich  in  theological  sentiment,  so  redolent  of  all 
the  attractions  of  poetic  genius,  so  full  of  circumstances  evincing 
the  condition  of  the  arts  and  the  customs  of  social  life  at  the  period 
of  its  composition ;  that  the  scholar,  the  poet,  and  the  antiquary  must 
be  equally  impressed  in  favor  of  the  talent  of  the  author,  and  the 
unrivalled  power  of  the  language  in  which  he  has  embodied  the 
splendid  creations  of  his  imagination. 

Sometime  ago  an  intimation  was  put  forth  in  one  of  the  weekly 
Journals  to  the  effect  that  the  work,  whose  analysis  is  here  briefly 
sketched,  would,  if  encouragement  were  afforded,  be  published. 
The  idea  has  not  been  abandoned ;  but  such  would  be  the  weight 
of  the  undertaking  to  a  single  individual,  it  can  hardly  be  expect- 
ed that  any  one  will  be  bold  enough  to  enter  upon  it.  No  doubt  a 
considerable  number  of  copies  might  be  sold  among  the  natives  per- 
haps 500,  and  in  time,  it  is  possible,  the  publisher  might  recover 
the  capital  expended  on  the  work. 
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lY  Entomological  Papers,  being  descriptions  of  new  Ceylon 
Coleoptera  toith  suck  observations  on  their  habits y  ect,^  a$ 
appear  in  any  tvay  interesting.  By  John  Nietnbb,  Co- 
lombo Ceylon. 

No.  IV. 

Trib,  Bembidiidje. 
Ochthephilus.  n.  g.  N. 

Corpus  oblongum,  subparallelum,  valde  depressum.  Caput  mag- 
num antice  trigonum ;  oculis  magnis,  ovatis,  prominulis ;  cello  forti. 
Mentum  subquadrate  emarginatum,  lobis  extus  fortiter  rotundatis, 
apice  abrupte  acuminatis,  dente  parvo  acuminato.  Ligula  panra 
apice  quadrate  truncata,  libera,  paraglossia  setiformibus  marginem 
anteriorem  longe  superantibus.  Palpi  robusti  art.  4o  elongate, 
tenui,  acuminato ;  maxillares  art.  3<>  interne-^,  2®  externe  incrassa- 
to  ;  labiales  art.  3^  robusto  externe  incrassato,  2^  parro,  cylindrico. 
Labrum  parvum  subtrigonum,  antice  emarginatum.  Mandibuls 
elongatse,  rectse,  trigonae,  apice  arcuatse,  infra  medium  pluries  den- 
tatse.  Antennae  robustae  corporis  med.  fere  attingentes,  art.  !<>  et 
11?  mediocribus,  subaequalibus,  2.4  et  5-10  inter  se  subaequaliboa 
illis  subcylindricis,  bis  ovatis,  Thorax  subcordatus  basi  quadratus. 
Pedunculus  brevis.  Elytra  apice  rotundata.  Pedes  omnes  aim* 
plices,  sub8equales,anteriores  tibiis  profunde  excavatis,  tarsis  leviter 
contractis,  art.  1-4  gradatim  minoribus,  art.  1^  subcylindrico  2-4 
Bubtrigonis,  5o  sat  magno,  unguibus  simplicibus. 

43  Ochthephilus  Ceylanicus  N. 

O.  brunneo-testaceus,  pedibus  palpisque  testaceis  tenuiter 
pubescens  ;  fronte  profunde  2-8ulcata ;  elytris  obsolete  striatis,  in 
fitriis  punctatis  ;  long.  corp.  1^  lin. 

In  fluminum  ripis  Bembidiorum  more  victitat. 
This  interesting  little  beetle  might  at  first  sight  be  mistaken  for 
a  Ltcmophheus,  the  size,  depressed  form  and  color  of  which  it  has. 
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however,  the  prominent  eyes,  cordate  thorax —  to  say  nothing  of 
its  hahitat— remind  one  very  soon  of  its  real  connexions,  I  do  not 
think  there  can  he  any  doubt  that  this  insect  forms  a  new  and  in- 
teresting addition  to  the  BEMBiDiiDiE.  In  fact  the  question,  whether 
it  belongs  to  this  tribe  or  not  depends,  in  my  opinion,  mainly  upon 
the  inferences  drawn  from  the  structure  of  the  terminal  joint  of 
the  palpi.  It  is  true  that  this  joint  attains  in  Ochthephilus  a  degree 
of  development  unequalled  amongst  the  Bembidiid^  ;  as,  however, 
this  development  is  not  confined  to  the  one  particular  joint  allud- 
ed to,  but  affects  the  entire  organ  of  which  it  forms  a  part,  it  can 
hardly  be  said  to  be  a  variation  of  much  importance  ;  and  as,  more- 
over, the  general  shape  (independently  of  the  elongation)  and  mode 
of  insertion  are  the  same  as  in  the  typical  Bembidiid^  I  have 
not  hesitated  to  refer  my  n.  g.  to  this  tribe. 

The  head  is  as  broad  as  the  thorax  and  altogether  of  about  the 
same  size,  it  is  strongly  triangular  from  the  eyes  to  the  tip  of  the 
mandibles,  the  forehead  is  impressed  with  2  deep  longitudinal  fur- 
rows, the  eyes  are  large,  rather  oval  and  prominent,  behind  them 
the  head  is  abruptly  contracted  into  a  thick  neck.  The  antennse 
are  long  and  thick  reaching  nearly  to  the  middle  of  the  body, 
joints  1  and  11,  2  4  5.10  are  subequal  amongst  themselves,  5-11 
oval,  1-4  subcylindric.  The  labrum  is  small,  rather  triangular  be- 
ing narrowed  at  its  base,  it  is  emarginated  in  front  with  a  slight 
angle  in  the  middle  emargination.  The  mandibles  are  long, 
straight  triangular,  bent  at  the  tip  only,  dentated  below  the  middle 
the  one  more  so  than  the  other.  The  maxillae  are  thin  and  slender 
gently  bent  outwards  at  the  base  and  inwards  at  the  apex  the  out- 
er lobe  corresponding  with  the  inner  one  in  shape  and  strength. 
The  palpi  are  robust,  both  the  maxillary  and  labial  ones  have  joint 
4  elongated,  thin  and  acuminated,  in  fact  needle-shaped,  firmly  im- 
planted in  the  preceding  one  not  loosely  hinged  to  it.  The  max- 
illary ones  have  joints  3  and  2  robust,  the  former  swollen  on  the 
inner,  the  latter  on  the  outer  side.  In  the  labial  ones,  joint  3  is 
still  plumper  than  in  the  others,  but  differs  in  shape  by  being  in- 
crassated  on  the  outer  instead  of  the  inner  side,  the  2nd  joint  being 
at  the  same  time  quite  small  and  cylindric.     The  mentum  is  large 
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and  simple  as  above  described.  The  ligula  is  small,  oblong,  very 
Blightly  narrowed  and  transversely  cut  away  at  the  apex,  the  pa- 
raglosssD  separate  from  its  sides  a  little  below  the  anterior  comers ; 
they  are  setiform  and  reach  much  beyond  it.  The  whole  organ  is 
of  membranaceous  texture  having,  however,  a  more  substantial 
centre  or  back.  The  thorax  and  elytra  are  simple  and  sufficiently 
described  above.  I  may  add  that  the  former  is  divided  by  a  longi- 
tudinal furrow  and  that  both  are  furnished  with  a  narrow  margin  at 
the  sides.  The  scutellum  is  very  small  and  the  abdomen  furnish- 
ed with  a  short  peduncle.  The  legs  are  weak,  simple  and  nearly 
equal,  the  anterior  tibiae  are  deeply  notched,  the  lower  margin  of 
the  fourth  tarsal  joint  of  the  same  pair  is  furnished  with  a  long  thin 
spine,  the  apex  of  which  fits  in  between  the  claws.  I  have  been 
unable  to  discover  any  footbrushes  or  other  sexual  distinctions  in 
the  specimens  before  me,  but  it  is  not  improbable  that  the  tarsal 
spine  just  mentioned  occurs  only  in  one  sex. 

The  habits  of  the  insect  are  those  of  the  Bemhtdia  in  whose  so- 
ciety it  lives  upon  the  banks  of  rivers,  taking  like  them  readily 
to  its  wings.  I  have  found  it  occasionally  in  considerable  numbers 
upon  the  sandy  banks  of  the  Maha  Oya  in  the  neighbourhood  of 
Negombo  close  to  the  edge  of  the  water. 

Trib,  Lebiidoe  vel  Pebicalidce. 
Creagris,  n.  g,  N. 

Corpus  oblongum  valde  depressum.  Caput  magnum  robustum ; 
oculis  mediocribus,  ovatis,  sat  prominulis  ;  coUo  brevi.  Mentum 
forma  ferri  equini  vel  trifurcatum  (hinc  n.  g.  Creagris)  lobis 
angustis,  subparallelis,  apice  oblique  truncatis,  dente  lobis  parum 
breviore,  tenui,  acutissimo.  Ligula  magna,  cornea,  angulis  anticis 
rotundatis,  paraglossis  connatis,  marginem  anteriorem  non  attin- 
gentibus.  Palpi  maxill.  art.  4^  claviformi,  apice  fortiter  truncato ; 
labiales  art.  4  subelliptico,  truncato.  Labrum  maximum,  subor- 
biculatum,  convexum.  Mandibulse  parvae,  basi  obsolete  uniden- 
tatse,  labro  obtectae.  AntennsB  robusta)  humeros  attingentes, 
art.  1,  3  et  11  longitudine  fere  subaequali,  mediocribus,  2^  parvo, 
rotundato,  4-10  subocqualibus,  cum  11^  ovatis.  Thorax  parvus 
capite   sesqui   minor,    tranaversus  longitudine   duplo    fere  latior, 
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infra  med.  fortius  angusiatus,  basi  parum  prolongatus.  Pedunculus 
brevis.  Elytra  apicem  versus  leviter  dilatata,  apice  fortiter  subqua- 
drate  truncata.  Pedes  robust!,  simplices,  subaequales,  ant.  tibiis 
profunda  excavatis,  omnes  tarsis  brevibus  art.  1^  sequentium  2  fere 
longitudine,  subcylindrico,  2  3  gradatim  minoribus,  magis  minusve 
triangularibus,  4®  magna,  profunde  bilobo,  5*  mediocri,  unguibus 
simplicibus,  art.  49  subtus  dense  penicillato. 

44.   Creagrii  lahrosa  N, 

C.  picea,  ore  antennisque,  coxis,  trocbanteribus  femorum  tibia* 
rumque  apice  et  tarsis  brunneis ;  dense  punctata  obsoleteque  pu- 
bescens  ;  elytris  striatis  ;  long.  corp.  4^  lin. 

Specimen  eingulum  prope  Colombo  nocte  ad  lumen  cepi. 

I  consider  this  scarce  and  interesting  insect  to  form  a  passage  be- 
tween the  Lebiidjb  and  Perioalid^,  but  am  doubtful  to  which  of 
these  two  tribes  to  refer  it  as,  although  it  partakes  of  the  character- 
ristics  of  either,  it  is  at  the  same  time  distinct  from  both.  Distin- 
guished in  several  respects,  its  most  extraordinary  character  lies  in 
the  curious  shape  of  the  mentum.  This  is,  however,  easily  desciib- 
ed  as  large,  of  the  shape  of  a  horseshoe  with  a  long,  thin,  very  point- 
ed tooth  in  the  middle,  the  apical  half  of  the  sides  (lobes)  being  at 
the  same  time  gently  dilated,  the  apex  itself  being  obliquely  cut 
away  from  the  outer  towards  the  inner  side  (the  inner  angle  being 
the  most  advanced)  and  slightly  dentated  at  the  edge  thus  formed. 
Or  it  may  also  be  described  as  a  fork  with  the  outer  teeth  some- 
what enlarged,  truncated  at  the  apex  and  so  forth.  As  far  as  I 
know,  this  variation  from  the  usual  form  of  the  mentum  is  re- 
peated in  no  other  Carabideous  insect.  The  other  parts  of  the 
mouth  have  not  much  to  distinguish  them  with  the  exception,  how- 
ever of  the  labrum  which  attains  a  very  extraordinary  degree  of  de- 
velopment occupying  rather  more  than  one-third  of  the  whole  head, 
althowfh  the  latter  itself  is  large  and  heavy.  It  is  of  a  suborbicular 
shape,  very  slightly  produced  in  front  into  an  obtuse  angle,  is  vault- 
ed, covers  the  mandibles,  has  two  longitudinal  impressions  at  the 
sides  of  the  base  and  is  highly  polished.  The  head  has  two  im- 
pressions in  front  of  the  eyes,  is  densely  punctured  and  thinly 
pubescent,  it  is  strongly  but  gradually  contracted  behind  the  eyes 
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and  formed  into  a  short  neck.  The  antennsB  are  strong,  and  reach 
to  the  shoulders,  joints  1  3  and  11  are  of  about  equal  length,  mid- 
dling, the  former  two  subcylindric,  joint  2  is  small,  rounded,  4-10 
subequal  and  with  the  11th  oval.  The  thorax  is  small,  only  half  as 
large  as  the  head,  rather  narrowed,  strongly  transverse,  twice  as 
broad  as  long,  slightly  emarginated  in  front,  the  anterior  angles 
rounded,  contracted  below  the  middle,  subquadratic  and  prolonged 
at  the  base,  posterior  angles  depressed,  longitudinally  divided  by 
a  deep  furrow.  The  elytra  are  striated  and,  as  well  as  the  thorai, 
densely  punctured  and  thinly  pubescent.  The  legs  are  strong, 
simple  and  subequal,  the  anterior  tibiae  are  deeply  notched,  the  first 
joint  of  the  tarsi  is  as  long  as  the  two  succeeding  ones  together, 
subcylindric,  the  2nd  triangular,  the  3rd  of  a  similar  but  more  trans- 
verse form,  smaller — all  three  have  the  apical  angles  acuminated, 
the  4th  is  large  and  deeply  bilobed,  the  5th  middling,  thin,  the 
claws  simple.  The  tarsi  are  altogether  short  and  strong,  the  first 
joint  is  furnished  with  longer,  the  2nd  and  3rd  with  shorter  stiff 
hair,  whilst  the  4th  is  strongly  penicillated  below.  The  anterior 
tibiae  are  slightly  spinose,  the  others  more  so. 

I  believe  the  only  specimen  of  this  insect  which  has  hitherto 
come  into  my  possession,  and  which  has  served  as  the  t}'pe  for  the 
above  description,  to  be  a  female. 

Trib.  GALEBiTiD-aE. 

Ileteroplossa.  n.  g,  N, 

Corpus  oblongum,  subparallelum,  depressum  tenuiter  hirsutum. 
Caput  mediocre  oculis  semiglobosis,  sat  prominulis ;  collo  brevi. 
Mentum  sat  profunde  subquadrate  emarginatum,  lobis  magnis  extus 
fortiter  rotundatis,  apice  abrupte  acuminatis,  dente  magno  exca- 
vato,  apice  inflecto  obtuso,  magia  minusve  profunde  sinuato.  Ligu- 
la  subcornea  apice  libera,  truncata,  vel  quadrata  vel  obconica 
vel  leviter  bi-sinuata,  paraglossia  cylindricis,  marginem  anterio- 
rem  longissime  superantibus,  magis  minusve  arcuatis.  Palpi  hir* 
suti,  art.  ultimo  sat  elongato,  subcylindrico,  apice  truncato  vel 
subtrigono.  Labrum  transversum  antice  emarginatum.  Mandi- 
bulsc  validae,  trigonoe,  apice  arcuatse,  baai  pluries  dentatse.  An- 
tennae robustap,  corporis  med.   attingontes,  art.  1®  incrassato  se- 
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quentibus  2  longiore,  2o  parvo,  8-11  subaequalibus.  Thorax  sub- 
cordatus,  basi  transversim  truncatus  leviterque  prolongatus.  Pedun- 
cuius  brevis.  Elytra  apice  fortiter  subquadrate  truncata,  costata, 
costis  16  majoribus,  in  interstitiis  subtilissime  bicostulata,  in  sulcis 
(sulco  e  tribus  inter  costas  binas  majores  medio  excepto)  tenuiter 
pilosa,  in  omnibus  transversim  regulosa.  Pedes  anteriores  tibiis 
sat  fortiter  emarginatis,  tarsis  maris  art.  1-3  leviter  dilatatis,  subtus 
squamularum  seriebus  2  munitis,  art.  1  elongato-trigono,  2-3 
rotundato-trigonis,  30  praecedente  parum  minore,  4o  parvocordato 
30  plus  sesqui  minore,  his  omnibus  angulia  acuminatis,  5^  magno, 
unguibus  simplicibus. 

This  diagnosis  may  appear  somewhat  vague,  still  1  have  been 
unable  to  express  the  characteristics  of  the  insects  from  which  it  is 
drawn  in  more  precise  terms,  although  they  have  features  quite  pe- 
culiar to  themselves  by  which  they  are  easily  recognised  when  once 
seen. 

The  points  on  which  the  three  spec,  which  form  this  g.  more  or 
less  disagree  are  the  following  :  1,  the  labrum :  this  is  more  trans- 
verse in  H.  elegans  and  less  deeply  emarginated  in  H,  ruficoUis 
than  in  the  other  two  spec,  respectively — still  in  all  three  it  is  emar' 
ginaUd  and  has  moreover  the  peculiarity  of  being  furnished  with 
bristles  at  the  two  anterior  comers  :  2,  the  mentum  :  this  is  8ub« 
quadratically  emarginated,  the  lobes  being  strongly  rounded  on  the 
outer  side,  and  abruptly  acuminated  at  the  apex,  at  the  base  of  the 
emargination  it  is  furnished  with  a  broad,  excavated  tooth  which  is 
inflected  and  obtuse  at  the  apex — so  far  all  three  species  agree-— 
however,  whilst  in  H,  elegans  and  ruficollU  this  tooth  is  slightly 
emarginated,  at  the  apex,  it  is  sharply  notched  in  H,  himaculata^ 
in  fact  bilobed,  the  lobes  being  large  and  rounded  at  the  apex.  1 
look  upon  this  notch,  which  is  sharp  but  not  deep,  as  a  mere  varia- 
tion from  the  emargination  existing  at  the  apex  of  the  tooth  of  the 
former  two  species.  3,  the  palpi :  these,  labial  as  well  as  maxillary 
ones,  have  their  terminal  joint  truncated  at  the  apex — and  so  far 
again  all  three  species  agree — ^however,  whilst  this  joint  is  of  ellip- 
tic form  in  the  palpi  of  H.  ruficoUis j  it  is  in  H,  elegans  only  so  in 
the  labial  ones  that  of  the  maxillary  ones  being  cylindric  at  the  base. 
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In  H,  bimaeuhla  finally,  this  joint  is  rather  clubshaped  or  subtrian- 
gular  and  stronger  truncated  than  in  the  former  two  species.  4, 
the  ligula :  this  organ  is  of  subcoriaceous  texture,  middling  sixe, 
the  shape  of  an  oblong  square,  free  and  transversely  truncated  at 
the  apex — these  characters  are  common  to  all  three  spec,  and  in  H, 
ruficollia  I  have  nothing  to  add  to  it,  however,  the  anterior  margin, 
which  is  straight  in  this  species,  is  slightly  bisinuated  in  H,  ehgans 
the  outer  angles  being  acute  and  the  central  one  obtuse.  The  ligu- 
la of  H.  himaculata  differs  from  both  the  former  in  as  far  as  it  is  nar- 
rowed towards  the  apex  and  depressed  towards  the  sides  and  the 
front,  the  anterior  margin  is  otherwise  cut  away  straight,  without 
any  sinuosities,  but  it  is  rather  strongly  armed  with  bristles.  The 
paraglossae  agree  in  all  three  spec,  in  as  far  as  they  are  highly  de- 
veloped, reach  much  beyond  the  anterior  margin  of  the  ligula  and 
are  more  or  less  bent  inwards.  They  assume  their  greatest  deve- 
lopment in  H,  elegana  in  which  they  nearly  touch  each  other  in  front 
of  the  anterior  margin,  being  cylindric  and  slender  at  the  same  time. 
In  H,  ruficollts  the  paraglossse  are  somewhat  shorter  and  straighter 
and  in  H.  bimaculaia  still  more  so. 

On  all  other  points  the  three  spec,  perfectly  agree;  in  saying  which 
I  lay  particular  weight  upon  the  unusual  sculpture  of  the  elytra  and 
the  rather  peculiar  hairy  vesture  of  the  insects,  bearing  also  in  mind 
their  general  appearance,  proportions,  system  of  coloration,  mode  of 
living,  etc.  As  to  the  hairy  vesture  of  certain  parts  of  the  body  and 
the  sculpture  of  the  elytra,  it  is  true  that  these  are  not  generally 
looked  upon  as  of  much  importance,  however,  they  appear  to  me  to 
be  so  in  this  instance,  as  they  present  certain  unusual  variations  re- 
peated in  all  three  species.  The  hairy  vesture  consists  in  thin  yel- 
lowish or  reddish  hairs  thinly  sprinkled  over  the  back  and  still  more 
thinly  over  the  whole  of  the  lower  surface  of  the  insects,  being  at 
the  same  time  longer  at  the  latter  place.  This  vesture  acquires  its 
greatest  density  on  the  legs,  especially  the  tibiae  and  tarsi,  whilst 
their  uniform  presence  at  the  palpi  forms  almost  a  generic  charac- 
ter. The  elytra  are  exquisitely  sculptured  into  about  8  larger  costn 
on  either  of  them  and  into  2  smaller  ones  between  every  2  of  these* 
the  furrows  thus  formed  are  finely  and  transversely  rugose  and  (with 
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the  exception  of  the  central  furrow  between  every  2  larger  costae) 
thinly  pubescent. 

It  just  strikes  me  that  this  sculpture  of  the  elytra  may  occur  in 
other  QALSBiTiDiB.  If  BO,  the  insufficiency  of  my  means  to  ascer- 
tain this  fact  with  certainty,  must  plead  my  excuse  for  attaching  un* 
due  importance  to  it.  However,  I  should  in  this  event,  consider 
my  books  of  reference,  none  of  which  say  anythmg  to  that  effect, 
greatly  (and  indeed  more  than  myself)  in  fault,  for  not  alluding  to 
it,  as  in  my  opinion  it  is  sufficiently  peculiar  to  be  mentioned. 

After  this  lengthy  preamble  I  shall  have  but  a  few  words  to  say 
in  finishing  the  description  of  the  species. 

45.  Eeteroghisa  eUganf.  N, 

H.  supra  rufo-castanea,  capite  obscuriore,  maculis  2  humeral!- 
bus  obsoletissimis  ferrugineis;  subtus  dilutior,  pedibus  antennis 
oreque  subtestaceis,  elytris  ad  angulos  apical,  extern,  testaceis ; 
long,  corp,  3|  lin. 

In  lacuB  Colombensis  ripis,  sub  vegetab.  putrescent,  non  infre- 
quenter  cepi. 

An  agile,  pretty  little  insect  of  chocolate  color,  and  with  the  ge- 
neral features  of  the  family.  Head  smooth,  polished,  above  and 
below  slightly  punctured,  with  2  impressions  in  front  of  the  eyes, 
anterior  angles  of  labrum  rather  acuminated.  Thorax  deeper  and 
more  densely  punctured  than  the  head  and  with  the  elytra  thinly 
hirsute,  rather  strongly  emarginated  in  front,  less  so  behind;  sides, 
especially  at  the  basal  angles,  depressed,  divided  longitudinally  by 
a  deep  furrow.  Scutellum,  like  thorax  punctured  and  hairy.  Elytra 
with  the  inner  apical  angle  right  and  the  outer  rounded  off,  large- 
ly  punctured  within  the  margin  especially  near  the  apex.  Tibiae  with 
a  row  of  larger  spines  down  the  outer  and  a  row  of  smaller  ones 
down  the  inner  side,  4-calcarate  at  the  apex,  the  2  inner  spurs 
larger, 

46.  Heteroglossa  ruficollis,  N» 

H.  colore  prsecedentis  sed  obscurior,  thorace  pectoreque  rufo-tes- 
taceis,  antennls  art.  3  primis  nigrescentibus ;  long.  corp.  4|  lin. 


58  Descriptions  of  new  Ceylon  Coleoptera,  [no.  S^  nxw  series. 

Cum  prsecedente  sed  rarius  et  per  occasionem  nocte  ad  lumen 
cepi. 

The  shape  of  the  body  is  quite  that  of  the  former  but  the  insect 
is  larger.  The  head  is  less  distinctly  punctured  than  in  the  former 
and  there  is  an  additional  impression  in  the  middle  of  the  forehead. 
The  thorax  is  also  less  deeply  punctured,  but  the  divisional  furrow 
is  more  so  than  in  the  preceding  species.  The  anterior  tibiae  appear 
somewhat  less  deeply  notched.  There  is  nothing  else  to  add  to  the 
description  that  has  not  been  pointed  out  already. 

47.  Heterofflossa  himaculata,  N, 

H.  subcastanea,  thorace  capiteque  rufo-testaceis,  elytris  medio 
maculis  2  flavis  pictis,  pedibus  abdominisque  apice  testaceis ;  long. 
Corp.  5|  lin. 

Ubi  prsecedentes  infrequeniissime  legi. 

Head,  with  the  exception  of  the  forehead,  deeply  punctured,  with 
2  impressions  in  front  of  the  eyes,  anterior  angles  of  labrum  round* 
ed.  Thorax  densely  and  deeply  punctured,  with  elytra  thinly  pu- 
bescent.   The  latter  with  a  round  yellow  spot  at  the  middle  of  each. 

48.  Chlanius  princeps.  If. 

C.  aureo-viridis,  scutello  cupreo,  elytris  nigro-yiridibus  ad  basin 
et  infra  marginem  viridibus,  sutura  nigra,  subtus  piceus,  coxis  tro- 
chanteribusque  4  ant.  dilutioribus,  femoribus  trochanteribusque  2 
po^iMtac^is,  tibiis  tarsisque  obscurioribus,  ore  antennisque  brun- 
neis,  labro,  mandibulis  limboque  castaneis ;  capite  obsolete  ruguloso, 
punctulato ;  antennis  art.  3®  quarti  prope  longitudine ;  menti  dente 
forti  laciniis  apice  rotundatis;  thorace  ovato-quadrato,  latitudine 
parum  longiore,  angulis  ant<  subrectis,  post,  rotundatis,  basi  forti- 
ter  2-impresso,  punctato ;  scutello  canaliculato ;  elytris  striatis,  in 
striis  punctatis,  ad  strias,  praesertim  apicem  versus,  tenuiter  pilosis ; 
long.  corp.  8  lin.,  lat.  3  lin. 

Specimen  singulum  f.  prope  Colombo  sub-Iapidibus  cepi. 

A  very  handsome  species,  distinguished  by  its  size  and  compara- 
lively  great  breath.  The  clypeus  is  impressed  with  2  setigerous 
pita  near  the  ant.  comers.    The  labrum  is  transverse,  slightly  sinu 
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ated  in  front,  narrowed  at  the  base  and  has  the  ant«  angles  strongly 
rounded  off.  The  last  joint  of  both  the  maxillary  and  labial  palpi 
is  cylindric  and  truncated  at  the  apex,  in  the  maxill.  it  is  shorter 
than  in  the  labial  ones,  in  the  latter  somewhat  narrowed  at  the  base 
and  slightly  inflated  at  the  middle,  both  appear  slightly  compress- 
ed at  the  apex.  The  elytra  are  strongly  rounded  at  the  apex.  The 
insect  has  a  very  strong  smell,  somewhat  like  musk,  about  it. 

49.  Chlcenius  maleolens,  N. 

C.  capite.  thorace  scutelloque  obscure  cupreo-viridi-glaucescen- 
tibus.  elytris  obscurioribus,  pubescentibus,  maculis  2  subapicalibus 
flavis  omatis,  subtus  piceus,  pedibus  testaceis,  ore  antennisque 
bnmneis,  mandibulis  limboque  castaneis ;  capite  ad  clypei  margi- 
nem  post,  profundis  2-foyeolato  punctulato,  occipite  leviter  trans- 
Tersim  ruguloso ;  antennis  art  S^'  quarto  subaequali  vel  paulo  bre- 
viore  ;  menti  dente  apice  leviter  sinuato ;  thorace  subquadrato,  la- 
teribus  leviter  rotundatis,  profundius  punctulato  atque  levissime 
transversim  rugoloso,  ad  basin  2-impre88o,  paree  piloso ;  elytris 
densius  pubescentibus,  striatis,  in  interstitiis  3-8  utrinque  ante  api- 
cem  macula  suborbiculari  flava  omatis ;  long.  corp.  6^  lin. 

Specimen  singulum  m.  prope  Colombo  cepi. 

Also  a  handsome  and  rare  species,  smelling  strongly  and  disa- 
greeably of  creosote.  Head  thorax  and  scutellum  are  of  a  dull 
bluish  green  color  with  copper  reflexions  on  the  back,  the  elytra 
are  of  a  blackish  green,  pubescent  and  adorned  with  2  yellow  spots 
between  the  middle  and  apex,  this  is  of  an  irregular,  rounded  out- 
line and  stretches  from  the  middle  of  the  drd  interstice  across  to  the 
8  stria.  The  4th  joint  of  the  maxill  palpi  is  subcylindric,  that  of 
the  labial  ones  larger,  plump  and  rather  triangular.  Tooth  of  the 
mentum  not  bifld  but  truncated  and  merely  slightly  sinuated  at  the 
apex.     The  elytra  are  narrowed  at  the  apex. 

50.  Harpalw  fOphonuiJ  senilist  N. 

H.  oblongo-ovatus,  subdepre8Sus,punctato-rugosus,griseo-pubes- 
cens,  supra  oeneus,  subtus  piceus,  ore  pectoreque  dilutioribus,  pe- 
dibus testaceis,  antennis  basi  palpisque  apice  flavis ;  capite  robusto 
antice  rotundato,  postice  parum  angustato,  thorace  vix  angustioie; 
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antennis  humeros  attingentibus  art.  2o  parvo,  reliquis  longitadine 
aubsequali ;  mandibulis  obconicis  robustis,  una  unidentata,  altera 
incisa ;  labro  vix  emarginato  ;  palpis  art.  4^  ovato,  apice  abruptius 
angustato,  leviter  truncato ;  thorace  transverso,  longitudine  tertia 
parte  latiore,  elytris  vix  angustiore,  lateribus  rotundato,  infra  med. 
leviter  angustato,  basi  subquadrato,  hie  vix,  antice  leviter  emargi- 
nato, angulis  apicalibus  obtuse  acuminatis,  basalibus  subrecte  ro- 
tundatis;  elytris  punctato-striatis,  apice  fortius  2-8inuatisetangus- 
tatis;  tarsia  art.  4®  cordato ;  long.  corp.  4 J  lin.  lat.  1|.  lin. 

Prope  Colombo  sat  copiosus. 

This  as  well  as  the  succeeding  two  species  fly  very  commonly  into 
rooms  at  night  during  the  rainy  weather.  The  present  spec,  is  a 
fine,  comparatively  large,  robust  insect.  I  may  add  to  the  above 
description  that  the  emargination  of  the  mentum  is  of  middling  size, 
its  lobes  rounded  externally  and  its  tooth  just  marked  in  the  shape 
of  a  slight  obtuse  rising  at  the  bottom  of  the  emargination.  The 
ligula  is  very  small  and  narrow,  the  paraglossse  very  large  adhering 
to  it  and  enveloping  it  fully  and  on  all  sides,  the  whole  is  very  slight- 
ly cut  away  at  the  apical  angles  and  slightly,  but  abruptly  and  ra- 
ther deeply,  notched  at  the  centre  of  the  anterior  margin.  I  may 
further  notice  that  some  of  the  individuals  before  me  have  the  apex 
of  the  maxill.  palpi  prolonged,  cylindric  and  slightly  bent  inwards  ; 
as  this  is  not  a  sexual  distinction  and  as  the  insects  thus  distin* 
guished  differ  in  no  other  respect  from  the  rest,  I  look  upon  them 
as  curious  varieties. 

51.  Harpalw  (OphonusJ  rugosus  iV, 

H.  prsecedenti  simillimus  sed  sesqui  minor,  magis  rugosus,  an- 
tennis  robustioribus  art.  5-11  ovatis  leviter  depressis,  colore  supra 
parum  obscuriore,  subtus  dilutiore,  pedibus  albidis,  coxis  tarsisque 
brunneis,  antennis  totis  castaneis ;  long.  corp.  3  J  lin. 

The  small  size  and,  upon  close  inspection,  the  other  peculiarities 
just  pointed  out,  readily  distinguish  this  species  from  the  former  in 
spite  of  their  close  affinity  in  other  respects.  They  are  both  equally 
common  about  Colombo. 
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52.  Sarpalus  fSelmophorus)  Colomhensis.  N. 

H.  statura  prsecedentis  sed  gracilior,  glaber,  supra  l®te  eeneus, 
subtus  subcastaneus,  pedibus  albidis,  coxis,  tarsii,  antennis  palpis- 
que  testaceis,  ore  brunneo  ;  capite  transyersim  rugoloso  ;  antennis 
prscedente  tenuioribus,  palpis  gracilioribus  apice  magis  angustatis ; 
labro  basin  versus  leviter  dilatato  ;  xnandibulis  infra  apicem  abrup- 
tins  arcuatse,  una  uni —  altera  bi-dentata ;  thorace  lateribus  prsece- 
dente  minus  rotundato,  basi  minus  angiistato,  hie  rugoso-punctato^ 
antice  leviter  longitudinaliter  strigoso  ;  elytris  striatis,  parce  punc- 
tulatis,  in  interstitis  3<>,  5^  et  7^  punctis  majoribus  impressis ;  long. 
Corp.  3  lin. 

Prope  Colombo  sat  copiosus. 

A  pretty  little  insect,  very  distinct  from  the  preceding  two.  I 
may  add  that  it  also  differs  somewhat  in  the  paraglossss,  the  anterior 
angles  of  which  are  distinct. 

Trib,  Habpalidce? 

Compaolepis,  n.  g.  N, 

Corpus  oblongum,  robustum,  subconvexum.  Caput  ovatum,  me- 
diocre ;  oculis  semiglobosis  prominulis.  Mentum  leviter  subsemi- 
lunariter  emarginatum,  lobis  extus  rotundatis,  dente  vel  parvo,  ob- 
tuso  vel  nullo.  Ligula  mediocris,  cornea,  oblonge  quadrata,  apice 
transversim  truncata,  libera,  paraglossis  cylindricis  apice  truncatis, 
sat  robustis,  marginem  ant.  parum  superantibus.  Palpi  articulo 
ultimo  elliptico,  truncato.  Labrum  apicem  versus  angustatum, 
apice  rotundatum.  Mandibulse  validsa,  apice  arcuatse,  una  uni— 
altera bi-dentata.  Antennae  filiformes ,  humeros  parum  superantibus, 
art  20  parvo,  reliquis  longitudine  subsequali.  Thorax  mediocris 
longitudine  parum  latior,  antice  vix,  postice  baud  emarginatus,  la- 
teribus leviter  rotundatus,  basi  parum  angustatus,  angulis  omnibus 
rotundatis,  margine  elevato.  Elytra  ovata,  infra  med.  parum  dila- 
tata,  apice  leviter  angustata  et  acuminata.  Pedes  subsequales,  tibiis 
apice  bicalcaratis,  calcaribus  intus  subtiliter  serratis,  ant.  leviter 
emarginatis,  tarsis  2  ant.  art.  1-3  leviter  dilatatis  gradatim  minori- 
bus,  art.  l^  cylindrico,  2^  obcordato,  3^  trigono,  omnes  art.  4<'  maris 
bilobo,  femince  bifido,  art.  5o  magno,  unguibus  validis,  simplicibus, 
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suhtus  tarsis    2  ant.  art.  1-4,  in  termed  art.  2^A^  squamularom 
longepedunculatarum  seriebus  duabus  munitis. 

53.   Compsolepis  foliolosa.  N, 

L.  glabra,  supra  obscure  brunnea,  thoracis  elytrorumque  liinbo  tes- 
taceo,  subtus  brunneo-testacea ;  pedibus  albidis ;  antennis  art.  8  pri- 
mis  flavis,  reliquis  nigrescentibus  ;  palpis  art.  ultimo  testaceo,  reli- 
quis  flavis  ;  tborace  ad  angulos  basales  profundius  foveolato  ;  elj* 
tris  striatis;  prosterno  canaliculato ;  long.  corp.  3-4  lin. 

Specimina  nonniiUa  mens.  Octob.  prope  Colombo  nocte  ad  lumen 
cepi. 

The  internal  vesture  of  the  tarsi  of  these  otherwise  inconspica- 
ous  insects,  constitutes  their  most  important  character  and  is  alto- 
gether of  a  very  interesting  nature.  I  proceed  at  once  to  describe 
it  at  full  length,  premising  that  /  believe  I  have  both  the  male  and 
female  before  me.  The  individual  which  I  take  to  be  the  male  is 
smaller  and  of  a  darker  color  than  the  other.  The  legs,  with  the 
exception  of  the  tarsi,  are  the  same  in  both  sexes.  They  are  of 
middling  strength,  the  tibiae  are  furnished  with  2  spurs  at  the  inner 
side  of  the  apex,  which  spurs  are  finely  serrated  along  their  inner 
edge,  the  tarsi  have  joints  1-3  of  the  first  pair  slightly  dilated,  the 
posterior  pair  is  elongated,  subcylindric  and  the  intermediate  one 
forms  a  passage  between  the  two.  Joints  1-3  of  the  first  pair  de- 
crease gradually  in  size,  joint  1  being  at  the  same  time  subcylind- 
ric, joint  2  rather  cordiform  and  joint  3  rather  triangular,  joint  4  in 
all  the  six  tarsi  is  bilobed  in  the  male  and  bifid  in  the  female,  this 
character  being,  however,  less  distinctly  expressed  in  the  2  post, 
tarsi  than  in  the  4  ant.  ones ;  joint  5  is  large  and  the  claws  strong 
and  simple,  a  membranaceous  process  of  triangular  form  covers  the 
base  of  the  latter  above. 

The  internal  vesture  of  the  4  ant.  tarsi  of  the  maU  is  of  the  fol- 
lowing description.  The  inner  part  of  joints  1-4  of  the  2  ant.  ones 
is  furnished  with  2  longitudinal  scries  of  peduncled  squamulae  which 
are  of  a  broad,  triangular  form  and  lie  like  tiles  upon  each  other  co- 
vering the  sole  of  the  tarsus,  they  are  fianked  by  bristles  which 
partake  of  the  nature  of  the  scales  being  dilated  in  the  shape  of  a 
lancet.     These  squamulae  are  without  any  particular  color,  they 


▲PBIL — JUNE  1867.]  Descriptions  of  new  Ceylon  Coleoptera,  68 

are  unconnected  amongst  themselves,  their  edges  are  entire  and 
and  they  attain  their  highest  development  at  the  apex  of  the  4th 
joint,  in  fact  their  development  is  gradual  from  the  base  of  the  Ist 
joint  to  the  apex  of  the  4th.  The  intermediate  tarsi,  although  not  di- 
lated, are  similarly  provided  as  the  anter.  ones,  but  only  at  the  apex 
of  the  2nd  and  at  the  3rd  and  4th  joint,  the  squamulae  being  of 
rather  a  square  shape,  triangularly  prolonged  and  peduncled  at  the 
base ;  the  1st  joint  is  naked  in  this  pair. 

The  tarsi  of  the  funale  are  very  much  the  same  as  those  of  the 
male,  excepting  the  4th  joint  which,  as  above  mentioned,  is  bifid. 
A  further  distinction  exists,  however,  in  the  squamulsD.  In  the  2 
ant.  tarsi  of  the  female  these  are  present  at  the  apex  only  of  the 
1st  and  2nd  joint  (hardly  distinct  at  the  former) ;  however,  they  are 
well  developed  in  the  3rd  and  very  highly  in  the  4th  joint,  the 
squamulaceous  bristles  are  less  conspicuous  but  the  peduncle  at- 
tains extraordinary  length  in  the  4th  joint,  the  squamul®  do  not 
cover  each  other  like  tiles  but  stand  more  freely  and  loosely  and 
are  curved  Inward  so  as  nearly  to  touch  in  the  middle,  their  shape 
is  that  of  an  elongated  triangle,  they  are  veined  and  their  apical 
edge  is  serrated.  Being  such  and  placed  upon  long,  slender,  pedun- 
cles they  forcibly  remind  me  of  the  leaflets  of  certain  ferns  ( Adian- 
tum)  and  hence  the  specific  name  /oliolosa.  The  intermediate  tarsi 
are  similarly  provided,  but,  as  in  the  male,  the  Ist  joint  is  naked 
and  the  2nd  furnished  at  the  apex  only.  The  lower  edges  of  the  2 
posterior  tarsi  are  very  neatly  fenced  in  with  small  closely  set 
spines. 

I  feel  doubtful  as  to  the  affinities  of  these  insects,  especially  if  in 
reality  I  have  described  both  sexes  and  if  the  vesture  of  the  inter- 
mediate tarsi  is  allowed  to  be  of  the  same  importance  as  that  of  the 
anterior  ones,  however,  I  think  they  must  find  a  place  amongst  the 
HjLBFALiDJE  as  restricted  by  Lacordaire.  I  must  not  omit  to  men- 
tion that  the  tooth  of  the  mentura  appears  to  be  variable,  one  of  my 
specimens  (a  male)  being  decidedly  without  it,  whilst  another  ii 
furnished  with  a  smaU,  obtuse  one. 
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v.  Observations  on  Provincial  Exhibitions  and  the  improve- 
ment  of  the  Resources  of  the  several  Districts  of  the  Mad- 
ras Presidency,    By  J.  Forbes  Roylb,  m.  d. 

1.     The   correspondence  referring  to  the  establishment  of  Pro- 
vincial  Agricultural    Meetings  for  the  distribution  of  Prizes  in 
the  seyeral  Collectorates  of  the  Madras  Presidency,  La  pregnant 
with  important  facts  and  inferences  for  the  future  improTement  and 
development  of  the  Resources  of  these  Provinces.     Considering 
the  general  state  of  information  among  the  class  of  cultivators,  not 
only  in  India,  but  in  other  parts  of  the  world,  it  is  not  surprising, 
that  the  first  enunciation  of  a  proposal,  in  which  money  and  jewels 
were  to  be  given  and  nothing  received  in  return,  was  received  in 
some  places  with  suspicion,  and  others  with  indifference,  and  in 
most  with  unwillingness  to  exhibit.    All  this  is  justly  ascribed  to 
the  novelty  of  the  proposed  scheme  and  to  the  ignorance  of  tlie 
great  mass  of  the  people  ;  where  it  is  said,    <'  The  person  most 
"  respected  among  the  Hindoo  population,  is  the  man  who  does  as 
*'  his  ancestors  have  done ;  and  who,  on  all  occasions  upholds  the 
'<  mamopl  or  custom.    The  person  looked  upon  with  suspicion,  is 
«  the  man  who  troubles  the  village  with  change  and  novelty.*'  ColL 
page  157. 

2.  Though  the  success  of  Exhibitions  in  this  country  ia  ap« 
pealed  to,  and  spoken  of  as  a  thing  not  to  be  expected  in  the  East» 
I  am  far  from  participating  in  the  sentiment.  For  I  happen  to  be 
one  of  those  who  practically  experienced  the  difficulty  of  inducing 
those  who  were  the  most  able,  to  be  the  most  ready  to  contribute 
to  the  Great  Exhibition  of  1851.  Having  been  entrusted  by  the 
Boyal  Commissioners  with  the  Department  of  Raw  Products,  mj 
principal  business  at  first  was  to  induce  parties  dealing  in  different 
classes  of  Raw  Products  to  contribute  collections  of  specimens  of 
the  Articles  in  which  they  dealt,  in  order  that  the  Great  Exhibition 
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of  1851,  as  it  was  wished  that  this  being  the  first  of  the  kind,  should 
contain  a  complete  collection  of  all  the  Raw  products,  which  were 
known  as  Articles  of  Commerce.  In  representing  the  objects  con« 
templated  and  requesting  different  parties  to  contribute,  so  far  from 
alacrity,  I  found,  with  certainly  some  striking  exceptions,  disincli- 
nation in  many  to  whom  I  applied,  to  contribute.  They  alleged  that 
it  was  useless  to  exhibit  things  that  were  so  common  and  known  to 
all  the  world,  and  which  each  and  all  in  the  same  business  might 
contribute  equally  well.  Difficulties  were,  however,  overcome,  and 
will  be  so  elsewhere  with  perseverance,  especially  as  it  is  propos- 
ed to  continue  the  Madras  Exhibitions  for  two  or  three  years.  It 
seems  desirable  as  suggested  by  some  Collectors,  that  facilities 
should  be  afforded  for  sale  and  barter.  The  success  of  European 
Exhibitions  would  be  very  limited,  if  it  were  not  for  the  opportu- 
nity afforded  to  manufacturers  of  making  known  and  selling,  or 
taking  orders  for  the  sale  of  goods. 

3.  Though  local  officers  are  the  best  judges  of  the  times  at  which 
the  proposed  distribution  of  prizes  should  take  place,  as  well  as  of 
most  of  the  things  which  require  to  be  encouraged  in  their  own 
districts,  yet  there  are  other  points  which  can  be  as  well,  if  not 
better  settled,  by  those  at  a  distance  who  have  paid  attention  to 
such  fiubjects  or  have  watched  their  working  in  foreign  markets. 

4.  The  first  point  deserving  consideration  is,  whether  the  pro- 
ductions of  a  district  are  intended  for  home  consumption,  or  for 
export  to  foreign  markets.  In  the  first  case,  the  people  of  the  dis- 
trict are  themselves  the  best  judges  of  what  they  require,  and  what 
they  wish  to  have  improved,  or  what  to  have  introduced  as  new 
cultures  among  themselves.  In  the  second  case,  the  purchasers  in 
foreign  markets,  or  their  agents  and  brokers,  are  the  best  judges  of 
what  are  the  defects  of  any  known  product ;  or  what  are  the  kinds 
of  substances  which  are  most  likely  to  meet  with  purchasers,  when 
first  introduced  into  their  markets.  But  there  are  few  important 
cultures  which  may  not  be  noticed  under  both  heads,  and  to  which 
therefore  the  same  general  observations  may  apply.  Thus  there 
are  few  Indian  products,  or  rather  few  products  sent  to  market  by 
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the  natives  themselves,  which  may  not  be  greatly  improved  in  the 
state  of  cleanness  or  o{ preparation  in  which  they  are  sent  to  market. 

5.  In  the  Qanjam  district  the  Collector  says,  the  people  are  not 
only  "  very  bad  cultivators,"  but  they  will  not  take  the  trouble  to 
clean  and  separate  the  good  and  bad  seeds,  nor  learn  that  good  rice 
is  often  rendered  of  much  less  value,  from  the  intermixture  of  even 
a  small  quantity  of  inferior  dark  coloured  grain.  This  was  in  vain 
urged  on  the  Ryot«  of  Polaky,  by  Mr.  Linares,  a  merchant  of  Calin- 
gapatam.  Coll.  p.  27.  But  even  in  the  district  of  Canara,  where 
the  inhabitants  are  said  to  be  "  generally  alive  to  their  own  inter- 
"  ests,"  and  where  "  some  departments  of  Agriculture  are  carried 
"  to  a  high  pitch  of  perfection,"  "  the  methods  of  preparing  the 
articles  for  the  market  are  often  exceedingly  defective,"  Coll.  p. 
154.  But  nothing  can  be  worse  than  the  practice  alluded  to  by 
the  Collector  of  the  same  district,  and  said  to  be  almost  peculiar  to 
India  "  that  is  the  system  of  Nerick  or  fixed  price.  A  candy  of 
**  tobacco  for  instance  is  brought  down  to  a  low  price  by  means  of 
'^  adulteration  ;  the  dealers  have  no  resource,  but  to  adulterate  all 
"  the  tobacco  down  to  that  value.  For  it  is  not  the  custom  of  the 
"  country  to  say,  bring  it  me  unadulterated  and  I  will  pay  you  a 
"  higher  price.  This  is  never  done,"  Coll.  p.  160.  So  the  cotton  of 
India  never  realizes  the  price  which  it  would  command,  if  sent  in 
a  clean  and  unadulterated  state ;  for  the  consumers  being  accus- 
tomed ^  meet  with  a  certain  proportion  of  dirt,  reduce  the  price  at 
which  they  purchase,  so  as  always  to  cover  their  loss,  this  in  ad- 
dition to  the  shortness  of  the  staple,  assists  in  keeping  Indian  cot- 
ton at  a  low  price  ;  so  likewise  the  want  of  due  preparation  pre- 
vents some  Indian  fibres,  otherwise  of  good  quality  from  attaining 
their  full  value. 

6.  Though  this  subject  is  not  alluded  to  by  all  the  Collectors,  it 
is  one  of  the  greatest  importance ;  for  if  the  cultivators  of  India 
could  be  convinced  of  the  benefit  which  would  ultimately  result  to 
themselves,  a  great  good  would  be  effected.  For  the  higher  prices 
which  Indian  products  would  then  command  in  European  markets, 
would  enable  local  purchasers  to  give  a  better  price  than  they  now 
can,  to  the  actual  producers  of  the  goods.     Prizes  might  therefore 


APBiL— JTJNB,  1857.]  Observations  on  ProvincialJExhtbUions.  67 

be  well  given  for  ordinary  products  carefully  harvested,  or  well 
cleaned  and  prepared  for  market,  especially  when  such  are  also  ar- 
ticles of  export.  It  is  probable  that  local  merchants  would  at  once 
give  a  better  price  for  an  improved  article,  though  it  might  be  some 
time  perhaps,  before  they  were  able  to  do  away  with  the  prejudice 
against  Indian  products,  because  they  are  usually  badly  prepared, 
and  themselves  be  able  to  reap  the  benefit  of  improvement. 

7.  The  next  subject  which  we  may  consider  as  deserving  en- 
couragement, is  that  of  the  crops  themselves,  both  in  respect  of  the 
quantity  as  well  as  the  quality  of  the  several  cultivated  products. 
This  will,  of  course,  be  different  in  the  varying  soils  and  climates  of 
the  Presidency.  Much  may  no  doubt  be  done  in  this  direction  by 
the  Native  cultivators,  if  they  feel  inclined,  for  instance  by  the  se- 
lection of  the  best  kinds  of  seed  in  their  own  districts,  or  by  inter- 
changing  such  with  similarly  selected  seed  of  other  districts,  so  also 
by  the  more  careful  culture  of  the  soil,  eradication  of  weeds,  thin 
sowing,  drill  husbandry,  rotation  of  crops  and  though  last,  not  the 
least  important,  by  the  application  of  suitable  manure.  All  of  these 
practices,  the  Natives  of  some  districts  at  least  of  India,  are  well 
acquainted  with,  but  in  the  proper  use  of  them  few  Europeans  in 
India  are  able  to  advise,  as  they  have  not  usually  studied  or  prac- 
tised Agriculture,  and  are  apt  to  think  that  improvement  consists 
in  the  introduction  of  European  tools  and  practices  into  tropical 
countries  ;  without  in  the  first  instance  proving  that  theser  are  the 
most  eligible.  The  American  planters  found  the  culture  of  Cotton 
in  the  west  of  India  well  suited  to  the  plant,  the  soil,  and  the 
climate ;  and  therefore  turned  their  attention  latterly  chiefly  to  the 
cleaning  of  cotton.  It  appears  to  me  that  much  good  would  result, 
if  careful  enquiries  were  made  respecting  the  Native  mode  of  cul- 
tivating different  crops,  and  pointing  out  such  as  were  most  suc- 
cessful by  the  results  which  they  produced. 

8.  So  also  with  regard  to  the  tools  employed  by  the  Natives 
in  their  Agriculture.  They  seem  rude,  but  they  are  cheap.  The 
chief  enquiry  should  be,  are  they  effectual  for  the  purposes  for 
which  they  are  employed.  Thus  the  Collector  of  Cuddapah  says, 
that  the  Agricultural  implements  in  common  use  in  the  district. 


68  Observatiom  on  Provincial  Exhibitions,  [no.  3,  new  sebiss^ 

are  of  a  very  rude  nature,  "  though  they  answer  the  purpose  ex- 
ceedingly well."  Some  of  these  implements  are  no  doubt  sus- 
ceptible of  improvement.  But  such  improvements  can  only  be 
made  by  those^well  acquainted  with  the  working  of  the  several 
tools,  and  in  the  direction  in  which,  and  the  extent  to  which  charges 
require  to  be,  or  may  be  carried.  The  simple  introduction  of 
English  ploughs,  which  has  been  so  often  tried,  is  of  little  practi- 
cal value,  for  they  require  larger  cattle  than  are  commonly  used, 
and  those  must  be  supported  on  better  food  than  is  usually  sup- 
plied to  Agricultural  cattle  in  India. 

9.  It  is  quite  possible,  however,  for  the  Natives,  if  they  pleas- 
ed, to  grow  crops  which  would  be  valuable  either  for  sale,  for 
cattle  food  or  for  manure :  as  for  instance,  several  of  the  oil  seeds. 
These  are  already  grown,  as  being  useful  to  the  Natives  for  their 
oil,  or  as  exportable  articles ;  but  no  where  I  believe  to  the  extent 
that  is  practicable.  A  part  of  any  extra  crop  of  these  oil  seeds 
might  be  sold,  but  a  part  or  the  whole  might  be  expressed,  and  the 
oil  only  sold.  The  residual  oil  cake  would  serve  for  food  for  cattle, 
and  the  manure  from  these  animals,  if  not  burnt,  would  be  useful 
for  fertilizing  the  much  impoverished  fields.  Or  if  the  farmers 
pleased,  the  oil  cake  would  itself  serve  as  manure  since  it  has 
been  found  from  numerous  experiments  made  in  this  country,*  that 
oil-cake  is  one  of  the  best  manures  for  cereal  crops.  But  I  pro- 
pose shortly  calling  attention  to  this  subject,  as  it  seems  one  likely 
to  overcome  a  pressing  difficulty. 

10.  The  third  head  under  which  the  improvement  of  districts 
may  be  considered,  is  that  of  the  introduction,  and  culture  of  new 
substances,  or  of  such,  as  though  common  in  one  district,  are  an* 
known  in  another.  This  is  a  department  in  which,  no  doubt,  much 
may  be  done  for  increasing  the  comforts  of  the  people,  either  by 
bringing  within  their  reach,  articles  of  culture  which  may  be  con- 
sumed on  the  spot,  or  furnishing  them  with  products  which  may 
be  valuable  for  export ;  and  enabling  the  people  to  exchange  them 
for  the  valued  products  of  other  countries.  But  much  caution  is  re- 
quired in  recommending  for  culture,  any  articles,  which  though 

*  •'.  e.  in  England. 
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valuable  in  one  district,  may  fail  in  another,  merely  from  too  rigidly 
following  the  mode  of  culture  which  is  found  most  suitable  to  an- 
other district,  where  some  little  observed  circumstance  may  differ. 
For  successful  culture  depends  upon  a  due  consideration  of  soil 
and  of  climate,  as  well  as  of  a  due  adaptation  to  these  of  the  modes 
of  culture. 

11,  Not  only  however  must  the  culture  succeed,  but  there  must 
be  a  demand  on  the  spot  for  the  article  produced,  as  is  well  ob- 
served by  several  of  the  Collectors.  Thus,  the  Collector  of  S. 
Arcot  says  "  I  do  not  believe  that  anything  short  of  an  assurance 
'*  that  a  remunerative  price  will  be  immediately  given,  will  induce 
**  the  Natives  to  attempt  the  cultivation  of  any  novel  species  of 
**  produce."  Coll.  p.  10.  So  again  in  Tanjore  the  Collector  writes, 
that  the  ''  Collectors  have  no  desire  for  speculation,  and  no  faith 
*^  in  mere  assurances  that  articles  fitted  for  the  European  trade 
*<  will  meet  with  a  ready  sale  at  Madras,  I  believe  that  nothing 
**  will  overcome  this  scepticism  but  the  presence  in  the  Provinces 
*'  of  the  Agent  of  some  Mercantile  firm,  prepared  to  pay  in  ready 
•'  money  for  all  produce  suited  to  his  purpose.  In  Rajahmundry, 
"  in  Vizagapatam,  and  in  Ganjara,  the  Sugar  Works  are  thus  car- 
'*  ried  on,  and  in  Cuddapah  many  lacs  of  Rupees  are  annually  ex- 
<*  pended  on  account  of  Madras  Merchants  in  the  preparation  and 
'*  purchase  of  Indigo."  Coll.  p.  123.  From  Canara  the  Collector 
writes  ''  In  this  district  the  Ryots  want  little  encouragement  to 
**  cultivate  any  articles,  beyond  a  certainty  of  remuneration.  But 
"  it  is  of  no  use  to  tell  them  that  an  article  is  of  value  in  a  distant 
"  Market.  This  is  nothing  to  them,  the  only  question  is,  if  they 
"  produce  it,  will  any  one  give  them  money  for  it  here.  If  they 
"  will,  they  will  produce  it  immediately."  Coll.  p.  159.  Thus  he 
states,  "  that  he  considers  the  Sunn*  or  Indian  Hemp  (probably 
"  Crotolaria  juncea,  or  ienuifolia)  to  be  the  article  which  promises 
"  best,  and  has  a  full  belief  that  if  there  shall  be  a  steady  demand 
•*  for  this  article  for  the  next  two  or  three  years,  instead  of  being 

•  JVo/tf.— Specimens  of  this  Canara  Sunn  haying  been  examined  by  Praotioal 
Men,  both  in  Bngland  and  Ireland,  has  been  pronounced  to  be  well  suited  to  the 
English  Market,  bat  it  must  be  as  cleanly  prepared  as  the  sample  Bpecimens. 
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"  raised  In  a  few  Tillages  on  the  coast  to  supply  the  fishermen  with 
"  nets,  it  would  become  one  of  our  staple  products.  Almost  all 
<*  the  land  flat  enough  for  rice  fields  has  been  taken  up,  but  we 
**  have  many  thousands  of  acres  of  land  of  the  same  quality  as 
"  that  upon  which  the  Sunn  is  growing,  lying  unoccupied."  CoU. 
p.  156.  He  adds  we  have  lately  had  an  instance  in  the  case  of 
Fish-Oil,  and  the  neighbouring  country  affords  one  in  that  of 
Cofiee,  that  a  brisk  steady  demand  is  all  that  is  wanted  to  intro- 
duce a  new  article  of  commerce.  Coll.  p.  182.  So  the  Collector  of 
S.  Arcot  writes  "  a  few  years  ago  the  ground-nut  called  Manilla 
•*  Kotay  {Arachia  hypogtBa)  was  unknown  hereabouts,  but  no 
"  sooner  was  a  remunerative  price  offered  on  the  spot  by  a  Mer- 
"  chant  of  Cuddalore  for  such  produce,  than  it  was  extensively 
"  cultivated,  and  the  oil  from  it  largely  exported."  Coll.  p.  110. 
Hence  it  is  evident  that  in  proposing  to  the  Natives  to  grow  new 
products  for  foreign  Markets,  it  is  not  enough  that  these  are  valu- 
able and  in  demand  in  such  Markets,  but  we  must  take  care  that 
there  are  local  Merchants  who  will  at  once  take  them  off  the 
hands  of  the  Native  Cultivators. 

12.  The  same  observations  will  apply,  but  in  a  still  greater  de- 
gree, if  we  wish  them  to  cultivate  articles,  not  known  in  European 
Markets  ;  that  is,  such  as  are  possessed  of  valuable  properties  and 
which  might  become  important  articles  of  commerce,  from  being 
likely  to  be  useful  in  many  established  Manufactures,  for  instance 
a  new  dye,  an  oil  seed  or  a  fibre,  as  all  such  are  in  constant  de- 
mand and  would  be  readily  employed  by  some  Manufacturers. 
But  if  sent  into  an  English  Market  with  only  their  Indian  names, 
and  some  account  of  their  properties,  they  would  be  pronounced 
to  be  of  **  no  value"  because  "  unknown  in  the  Market."  In  such 
cases,  the  substances  which  have  most  chance  of  being  employed, 
are  those  which  are  most  like  in  properties  to  others  which  are  al- 
ready in  use ;  and  for  which  they  might  be  employed  as  substi- 
tutes, especially  if  they  can  be  sold  at  a  cheaper  rate,  and  are 
likely  to  be  supplied  in  large  quantities.  Some  articles  which 
have  long  been  known  experimentally  would  at  once  be  employed 
by  Manufacturers  if  there  was  any  assurance  of  a  regular  suppljr^ 
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as  the  vegetable  butter  of  Canara,  or  the  oil  of  either  species  of 
Bassia,  known  as  the  Illuppu  and  Mowah  trees.  So  also  the  Sunn 
fibre  of  Canara,  if  prepared  like  the  "  Wuckoo  Nar"  of  Travan- 
core,  or  the  best  hemp  of  Bombay  would  find  a  ready  market. 
Other  substances  which  are  less  known,  must  go  through  the  same 
course  that  these  have  done,  before  they  can  be  enquired  for. 
That  is  they  must  be  reported  upon,  written  about,  experimented 
upon  by  Manufacturers  statistical  information  respecting  prices 
and  probable  quantities  supplied.  After  such  a  course  the  en- 
quiry probably  would  be  "  why,  if  there  are  such  things,  do  they 
"  not  come  to  us,  as  we  are  ready  to  employ  them."  For  this  is 
the  case  at  present  with  the  above  vegetable  fats,  and  the  Kheea 
fibre  which  is  identical  with  the  much  valued  product  called  China 
Grass. 

13.  It  is  no  doubt  in  consequence  of  the  numerous  difficulties 
met  with  in  attempting  to  improve  the  culture  of  a  district  or  in 
introducing  into  it  new  or  little  known  articles,  that  some  Collectors 
have  recommended  the  establishment  of  experimental  farms.  Thus 
the  Collector  of  Masulipatam  states  that  *'  to  a  great  degree  the 
"  Hyots  of  this  country  require  as  much  teaching  as  children, 
"  when  any  new  product  has  to  be  introduced.  Were  there  any 
'*  experimental  farms  under  the  charge  of  some  one  thoroughly  and 
**  practically  acquainted  with  the  best  mode  of  raising  and  bringing 
'*  to  maturity  different  classes  of  valuable  products,  much  valua- 
"  ble  information  as  to  the  productions,  really  best  suited  to  the 
*'  soil  and  climate  of  each  district,  would  be  obtained,  and  the 
•*  Ryots  would  be  more  encouraged  by  the  actual  sight  of  the  pro- 
"  duce  grown  on  the  Government  Farms  than  by  a  thousand  orders, 
**  or  the  most  benevolent  advice  from  the  Collector  and  his  subor- 
**  dinates."  There  is  no  doubt  that  much  good  might  be  and  per- 
haps would  be  produced  by  such  experimental  farms,  if  they  were 
efficiently,  and  also  successfully  carried  on.  But  they  would  have 
to  be  successful  not  only  in  producing  good  crops,  but  also  in  prov- 
ing that  these  were  profitable  ones.  This  there  is  great  doubt  of 
there  being  for  some  time,  in  consequence  of  the  extreme  difficulty, 
if  not  impossibility  of  finding  well  informed  and  efficient  agents 
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to  take  charge  of  them.  For  almost  any  one  that  was  appointed, 
would  have  much  to  learn,  before  he  would  be  in  a  position  to  teach. 
The  expense  of  such  a  process,  carried  on  in  several  districts  at  the 
same  time,  would  be  a  bar  to  its  adoption,  besides  that  the  several 
failures  which  would  at  first  occur,  would,  for  some  time  at  least, 
operate  as  a  discouragement  against  the  adoption  of  somcy  even  of 
their  successful  experiments. 

14.  The  Board  of  Revenue  suggest  the  propriety  of  ascertain- 
ing  whether  the  Government  Cotton  Farms  have  really  exercised  any 
permanent  influence,  and  whether  the  cotton  of  the  Districts  in 
which  they  were  established  is  sensibly  superior  to  the  produce  of 
districts  not  similarly  favored.  On  this  it  may  be  observed,  that 
the  inferences  drawn  from  attempts  to  grow  an  exotic  species  of 
cotton  in  all  the  different  parts  of  India,  would  hardly  apply  to 
farms  intended  to  grow  only  such  things  as  are  suitable  to  each 
particular  district.  But  even  with  this  exotic  species  of  cotton,  it 
would  be  found  that  the  Qovemment  farms  have  produced  perma- 
nent eff'ects  only  wliere  the  climate  was  suitable  to  the  American 
species  of  cotton.  For  instance,  no  effect  will  be  observed  from  the 
farms  which  were  established  in  the  Bengal  Presidency,  as  the  cli« 
mate  was  not  suitable  to  the  plant ;  still  less  so  when  it  was  caU 
tivated  according  to  American  methods,  and  all  the  farms  were  given 
up  before  suitable  modifications  of  culture  could  be  determined  on. 
In  Broach  great  success  has  attended  the  cleaning  of  cotton  by 
Amerian  machinery,  while  in  Dharwar  and  neighbouring  districts 
60,000  acres  are  under  cultivation  with  American  cotton,  which 
brings  the  highest  prices  of  any  Indian  grown  cotton  in  the  Eng- 
lish market.  In  Coimbatore  good  cotton  was  produced  and  at  • 
remunerative  rate,  according  to  Dr.  Wight's  statements.  If  the 
uncertainties  of  season  have  not  thrown  discouragements  in  the 
way  of  cultivation,  some  permanent  effects  ought  to  have  been  pro- 
duced, though  the  Natives  there,  seem  never  to  have  taken  to  the 
culture  of  American  cotton  as  in  Dharwar,  and  though  the  Govern- 
ment engaged  equally  in  both  districts  to  purchase  all  that  the  ryots 
would  grow. 

15.  As  considerable  difficulties  would  be  experienced  in  the 
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esUblishment  of  experimental  farms  and  the  several  districts  of  the 
Presidency,  they  would  probably  prevent  their  influence  being  so 
extensive  as  might  be  wished,  and  therefore  render  inadvisable  the 
establishment  of  such  farms.  But  there  is  a  great  variety  of  use- 
ful and  very  valuable  information,  which  is  at  present  required,  and 
which  can  be  only  attained  by  means  of  one  or  more  experimental 
farms,  and  which  when  obtained  might  be  made  applicable  to  the 
improvement  of  the  culture  of  various  districts.  First,  in  ascer* 
taining  the  best  methods  of  culture  of  the  different  Indian  crops, 
according  to  the  practices  of  the  Natives  themselves  in  the  parts 
where  any  crop  is  best  cultivated,  comparing  these  with  the  princi- 
ples and  methods  of  culture,  at  present  most  approved  of  in  this 
country;  in  ascertaining  the  peculiarities  and  advantages  of  the  dif« 
ferent  methods  of  culture,  of  cropping,  of  rotation,  &c.  together 
with  the  use  of  such  manures  as  are  procurable ;  trying  the  merits 
of  different  tools ;  and  making  known  the  easiest  methods  of  rais* 
ing  water  ;  and  in  addition,  introducing  the  more  valuable  articles 
of  culture  from  other  parts  of  the  world,  which  have  any  similari- 
ty in  climate  and  vegetation  to  India.  Such  experiments  are  too 
often  confined  to  introducing  English  cereal  crops,  vegetables  and 
fruits,  into  situations  where  the  soil  and  climate  are  so  dissimilar 
that  any  great  success  is  hopeless.  If  such  an  experimental  farm 
were  established  near  the  Presidency  under  a  Government  officer, 
and  at  the  same  time  in  connection  with  the  Agri  Horticultural  So- 
ciety, it  might  also  be  made  a  school  of  instruction  in  the  princi- 
ples and  practice  of  Agriculture  for  young  men  from  the  Provinces. 
These  might  be  selected  in  the  first  instance  by  the  several  Collec- 
tors, and  then  sent  to  the  Presidency,  where  they  should,  like  the 
Native  Medical  Students,  pass  through  a  course  of  elementary,  scien- 
tific and  practical  instruction,  and  like  them  be  subjected  to  exami- 
nation. If  they  passed  such  an  examination  satisfactorily,  they  might 
then  be  sent  back  to  the  Collectors  for  appointments  in  the  several 
districts,  of  different  natures,  according  to  their  respective  merits.  Such 
a  course  would,  without  any  great  expense,  introduce  throughout  all 
the  different  parts  of  the  Presidency  a  body  of  tolerably  well  qua- 
lified individuals,  who  might  be  the  medium  of  communication  be- 
tween the  Collectors  and  Ryots  in  all  matters  relating  to  improved 
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culture  ;  and  might  themselves  superintend  an  experimental  field 
of  any  particular  culture,  in  order  to  give  a  practical  proof  to  the 
Ryots  of  the  mode  as  well  as  of  the  advantages  of  the  new  culture. 
It  has  been  found  advantageous  even  in  Ireland  to  send  round  a 
body  of  qualified  instructors  in  improved  farming  and  flax  culture. 
16.  Further,  the  Board  of  Revenue  call  attention  to  the  fact, 
that  several  of  the  Collectors  suggest  prizes  for  the  improvement  of 
cattle,  sheep,  &c.,  and  as  they  consider  it  a  matter  of  great  con« 
sequence,  recommend  its  adoption.  They  also  propose  enquiring 
whether  it  would  be  advisable  in  some  districts  (as  Tanjore,  &c.,) 
to  introduce  a  few  cattle  from  other  districts  at  the  expense  of 
Government.  Thus  the  Collector  of  Tanjore  writes,  **  there  is  pro- 
**  bably  no  part  of  the  habitable  globe,  and  certainly  no  part  of  India 
**  which  produces  such  miserable  animals,  as  are  commonly  used 
*'  here.  The  whole  country  being  under  irrigation,  there  is  no  pas* 
*'  turage  whatever.  During  the  time  of  the  cidtivation  they  are  fed 
*^  on  the  last  year's  straw,  and  when  the  harvest  is  over  they  are 
"  turned  into  the  fields  to  find  what  subsistence  they  can  on  the  stub* 
**  ble."  Coll.  p.  124.  The  first  observation  that  presents  itself  on 
reading  this  statement  is,  that  not  only  is  it  not  surprising  that  the 
cattle  should  be  reduced  to  this  state,  but  it  is  hopeless  trying  to 
improve  them,  unless  some  better  food  than  the  dried  rice  straw  of 
one  season  and  the  stubble  of  the  next,  is  provided  for  them.  The 
improvement  of  the  breed  of  cattle  and  of  sheep  is  now  conducted 
on  scientific  principles  by  careful  observers,  but  in  no  case  I  believe 
do  they  attempt  to  make  crosses  and  raise  the  character  of  a  breed, 
without  at  the  same  time  taking  care  that  food  is  supplied  which  will 
suit  the  improved  breed,  whether  it  be  of  sheep  or  of  homed  cattle. 
The  Board  observe  that  the  cattle  of  Nellore,  Mysore,  Coimbatore, 
&c.,  and  the  bufialoes  of  Canara  are  known  to  be  very  fine,  andalittlo 
judicious  expenditure  in  this  way  might  be  productive  of  much  ad- 
vantage. Having  called  attention  to  this  subject  in  my  essay  on  the 
Productive  Resources  of  India,  p.  139  and  161,  I  would  beg 
to  refer  to  the  principles  laid  down  by  difierent  breeders.  Among 
the  first  of  these,  is  the  great  importance  of  climate,  secondly  of 
pasture.  You  must  first  of  all  be  in  possession  of  a  pasture  suitable 
ior  the  new  comers,  kc,  also  to  the  objection  of  breeding  m  andim. 
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and  to  the  advantages  of  bringing  the  breed  to  the  required  size  or 
fineness  by  one  or  two  crossings,  rather  than  attempting  at  once 
what  we  may  wish  for  ultimately.  But  the  subject  is  well  under- 
stood in  some  parts  of  India,  as  is  evident  from  the  greatly  improv- 
ed breeds  of  horses  and  of  cattle.  The  latter  both  in  Harriana  in 
the  North- West  of  India,  and  in  Mysore.  The  officers  in  charge  of 
such  establishments  should  therefore  be  consulted  on  the  best  course 
to  be  pursued. 

17.  It  is  probable  that  the  Natives  might  be  induced  to  grow 
some  crops  which  would  themselves  be  profitable,  and  the  refuse 
useful  as  food  for  cattle,  for  instance  the  Sorghum*  of  which  the 
stems  are  nutritious,  and  given  to  t^attle  in  different  parts  of  India, 
and  as  I  have  suggested,  oil  seeds  might  be  cultivated,  of  which  the 
oil  might  be  sold  and  the  cake  given  to  cattle.  The  Experimental 
Farm  would  be  useful  in  eliciting  information  as  well  as  in  confirm- 
ing and  recommending  whatever  practice  was  most  approved  of. 

18.  Further,  a  very  excellent  suggestion,  and  likely  to  be  pro- 
ductive of  useful  results,  was  made  by  the  Collector  of  Madura,  and 
considered  worthy  of  adoption  by  the  Board  of  Revenue,  that  is, 
that  Government  should  at  their  annual  meetings  for  the  distribu- 
tion of  prizes,  take  advantage  of  the  opportunity  of  exhibiting  mo- 
dels or  specimens  of  improved  implements,  such  for  instance,  as 
simple  methods  of  raising  water,  improved  methods  of  cleaning  cot- 
ton, or  of  separating  fibres,  models  of  oil  and  other  mills,  &c.  ac- 
cording as  might  be  thought  advisable  in  different  districts.  The 
Collector  of  Madura  suggests  some  Carpenters'  tools,  also  ordina- 
ry Ironmongery  such  as  locks,  latches,  &c.  The  Board  of  Re- 
venue also  suggest  the  exhibition  of  improved  produce  from  other 
districts,  as  desirable  for  a  district  where  a  new  culture  is  propos- 
ed or  commenced.  All  these  are  useful  suggestions,  and  very  im- 
portant in  a  country  like  India,  where,  though  some  of  the  Arts 
have  attained  a  high  degree  of  perfection,  others  have  remained  in 
a  rude  and  unimproved  state  for  ages.  From  the  advance  which 
the  Natives  of  India  have  made  in  so  many  of  the  Arts  and  Manu- 
factures, there  is  every  reason  to  anticipate  that  they  will  do  so  in 
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others,  indeed  this  is  proved  hy  their  imitation  of  European  Arms, 
Ship  building,  &c.,  and  by  the  very  remarkable  fact  of  two  Natives, 
named  Soobaroidoo  and  Venkatareddy  of  Dowlaiswarum  having,  in 
the  preliminary  exhibition  held  at  Rajahmundry,  exhibited  two 
working  models  of  Steam  Engines  made  by  themselves ;  upon  which 
the  Right  Honorable  the  Governor  in  Council  observes — "  It  will 
*'  not  be  the  least  valuable  result  of  the  large  Engineering  Works 
*<  in  the  district,  that  they  have  tended  to  introduce  among  the  Na- 
"  tive  community  a  taste  for  Engineering  Mechanics,  and  a  know- 
"  ledge  of  the  subject  which,  especially  at  the  present  time,  is  like- 
''  ly  to  be  most  valuable."  At  the  same  meeting  a  Power  Loom 
imported  by  Mr.  Q.  H.  Faulkner,  was  the  great  point  of  attraction, 
and  its  operations  were  earnestly  watched  by  thousands. 

19.  In  conclusion  *'  the  Board  consider  it  of  great  importance 
'*  that  (these)  difficulties  should  not  be  overlooked,  but  they  view 
"  them  not  as  symptoms  of  ultimate  failure,  but  as  indications  that 
"  the  measure  must  be  carried  out  with  steady  perseverance,  and 
**  that  no  want  of  success  at  the  outset  must  be  allowed  to  cramp 
"  the  efforts  of  Qovernment."  It  remains  only  to  add  that  the  pro- 
posed measures  for  the  improvement  of  the  several  districts,  as  well 
as  the  lists  of  their  products  and  the  prizes  to  be  awarded  for 
them,  as  well  as  the  results  which  are  obtained,  should  be  printed, 
in  order  that  the  information  may  be  generally  diffused. 

20.  The  two  preliminary  meetings  in  the  districts  of  Quntoor 
and  Rajahmundry,  having  been  as  satisfactory  as  could  have  been 
expected  with  so  little  previous  notice,  it  has  been  proposed  to  hold 
during  the  year  1856  nineteen  agricultural  exhibitions  in  different 
districts  of  the  Madras  Presidency,  and  as  the  Governor  General 
in  Council  has  confirmed  the  expenditure  of  58,000  rupees  for  the 
purpose,  the  measure  promises  to  be  as  useful  as  any  other  public 
work  in  India. 


Connected  with  the  correspondence  respecting  the  establishment 
of  an  Exhibition  of  Arts  and  Manufactures  at  Madras,  and  of  others 
for  the  distribution  of  prizes  for  agricultural  products  in  the  pro- 
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vinces,  is  a  recommendation  from  the  Qovernment  of  Fort  St. 
George  for  the  establishment  of  a  BotanicalGarden  at  Madras  and  for 
the  employment  of  not  less  than  two  able  and  experienced  Botanists 
and  Mineralogists  who  should  be  kept  continually  moving  about 
the  country,  in  order  that  a  thorough  knowledge  of  the  rich  and 
varied  productions  of  Southern  India  might  be  rapidly  acquired 
and  turned  to  account. 

In  the  Minute  of  the  Right  Honorable  the  Governor,  regret  is 
expressed  that  nothing  more  (that  is  than  assisting  the  Agri-Hor- 
ticultural  Society)  should  have  been  done  by  Government  for  gain- 
ing an  extensive  and  practical  knowledge  of  the  botanical  produc- 
tions of  this  province,  that  is  the  Madras  Presidency.  This  ob- 
servation appears  to  me  should  have  been  qualified  with  the  words 
"  at  present,"  for  I  believe  that  much  has  been  done  at  different 
times,  and  that  we  possess  as  good  a  knowledge  of  the  Botany  of 
India  including  the  Madras  Presidency,  as  of  any  other  extra  Euro- 
pean country.  Much  of  course  still  remains  to  be  done  as  in  most 
other  countries,  but  the  want  at  present  is  rather  to  systematise  and 
to  render  easily  accessible  to  the  public  the  information  that  has 
been  accumulated,  than  to  make  investigations  by  the  aid  of  those 
who  would  have  to  spend  some  time  in  becoming  acquainted  with 
what  has  already  been  done,  before  they  could  proceed  to  make  new 
discoveries.  That  I  do  not  take  too  favourable  a  view  of  what  has 
been  done,  it  would  be  enough  to  refer  to  the  preface,  p.  XI.  of 
Dr.  Wight's  Prodromus  to  the  Flora  of  the  Peninsula  of  India,  where 
the  labours  ofEcenig,  of  Anderson,  Berry,  John,  Roxburgh,  Heyne, 
Klein,  Buchanan  Hamilton,  and  of  the  venerable  Rottler,  are  re- 
ferred  to.  Of  these,  several  were  supported  by  Government  in 
their  investigations.  Dr.  Wight's  own,  though  incomplete  work,  is 
itself  a  record  of  what  has  been  done  to  a  certain  extent,  and  no 
better  service  could  be  done  for  diffusing  a  correct  knowledge  of 
Peninsular  Botany,  than  the  completion  of  this  work.  In  his  illus- 
trated work  "  Icones  Florae  Indiae  Peninsulse,"  he  has  given  ex- 
cellent representations  of  about  2,000  Peninsular  plants,  independ- 
ent of  300  plants  figured  by  Dr.  Roxburgh  in  his  Coromandel 
plants  and  those  in  Rheede*s  Hortus  Malabaricus.    Dr.  Cleghom, 
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Professor  of  Botany  at  Madras,  has  himself  made  extensiye  Col- 
lections and  numerous  drawings  of  the  plants  of  the  same  part  of 
India. 

Instead,  therefore,  of  employing  Botanists  from  Europe  to  make 
fresh  investigations,  I  conceive  that  it  would  be  much  more  bene- 
ficial for  the  diffusion  of  a  taste  for,  and  a  knowledge  of,  the  ve- 
getable productions  of  the  Peninsula,  to  employ  a  man  like  Dr. 
Cleghom,  who  is  as  well  qualified  for  the  task  as  any  man  likely  to 
be  found  here,  to  prepare  a  manual  with  brief  characters  of  what 
is  known  of  the  Botany  of  the  Peninsular.  But  contrary  to  the 
opinion  of  Dr.  Wight,  expressed  at  p.  XXIII.  of  his  preface,  I 
would  advise  the  careful  addition  of  the  Native  names  of  plants, 
as  I  have  always  found,  that  such  as  are  of  use  and  are  there- 
fore important,  have  names  by  which  they  are  well  known  to 
the  Natives.  These  names  no  doubt  differ  in  different  districts 
and  applying  them  may  be  more  troublesome  in  the  Madras  Pre- 
sidency than  elsewhere,  from  the  languages  differing  so  much  in 
different  parts,  but  this  very  fact  makes  the  task  more  necessary. 
If  Dr.  Cleghom,  could  afterwards,  or  even  at  seasonable  parts  of 
the  year,  make  excursions  into  neighbouring  districts,  he  might 
usefully  make  any  observations  on  the  Geographical  distribution 
of  the  plants  of  the  Peninsula,  especially  as  connected  with  soil 
and  climate,  as  these  would  give  principles  for  the  cultivation  of 
some  and  the  introduction  of  other  plants. 

The  above  point  is  independent  of  that  of  the  establishment  of 
a  Botanic  Garden  at  Madras  which  is  recommended  by  the  Right 
Honorable  the  Governor.  This  however  is  not  the  first  time  that 
there  has  been  such  an  Institution  at  Madras,  for  without  referring 
to  the  times  of  Dr.  Anderson,  there  was  formerly,  if  I  am  not  much 
mistaken,  a  Botanic  Garden  at  Madras,  of  which  Dr.  Wight  was 
Superintendent  at  the  time  that  it  was  abolished,  that  is  when  Mr. 
Lushington  was  Governor.  This,  however,  does  not  militate  against 
the  establishment  of  another  Garden  with  definite  objects,  that  is 
for  the  introduction  of  useful  plants  of  other  parts  of  India,  or 
otlier  warm  countries  and  for  the  culture  of  Horticultural  and 
Agrienltoral  Products.  This  I  would  therefore  call  an  experimental 
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rather  than  a  Botanical  Qarden,  though  it  might  be  appropriately 
placed  under  the  superintendence  of  the  Professor  of  Botany  with 
the  aid  of  a  well  educated  gardener  who  would  more  readily  learn 
the  peculiarities  of  Indian  culture  than  any  one  not  so  educated. 
This  is  well  evidenced  in  the  case  of  Mr.  Mclvor,  now  in  charge  of 
the  Garden  at  Ootacamund,  and  whom  I  selected  out  of  seyeral 
candidates,  as  he  combined  in  the  highest  degree,  a  knowledge  of 
the  principles  with  the  practices  of  Horticulture. 

Though  fresh  Botanical  investigations  do  not  seem  to  me  to  be 
necessary  at  present,  it  is  very  different  with  Mineralogical  and 
Geological  enquiries,  for  the  Madras  Presidency  is  filled  with 
mountainous  ranges  which  abound  in  Geological  treasures,  a  cor- 
rect knowlege  of  which  as  of  the  Rock  formation,  is  greatly  re- 
quired. For  this  purpose  one  or  two  qualified  persons  might  well 
be  appointed ;  and  if  one  excelled  as  a  Geologist,  the  other  should 
be  well  qualified  as  a  Mineralogist,  having  sufficient  knowledge  of 
Chemistry,  to  be  able  to  give  a  good  account  of  the  various  soils 
which  might  be  met  with.  All  such  information  would  be  practically 
useful  by  affording  data  for  the  improvement  of  the  Agriculture  of 
the  several  Provinces. 
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VT.  Journal  of  an  Expedition  over  the  Annamullay  Moun- 
tains  Jot  the  purpose  of  examining  the  Teak  Forests,  and 
ascertaining  by  what  line  the  Timber  could  best  be  carried 
to  the  Coast.    By  Captain  Frederick  Cotton,  C.  K 

Left  Cochin  at  2}  P.  M.  in  a  boat  with  10  oars,  the  tide  and  wind 
in  favor.  Reached  AUwye  before  sunset.  The  river  there  be- 
comes shallow,  but  the  boat,  with  the  crew  out  of  it,  was  taken 
over  the  shoals  without  difficulty,  the  tide  being  at  the  time  about 
half  flood.  From  AUwye  to  Sheura  (4  miles)  the  river  is  very 
shallow,  but  the  boat  was  haxiled  over  the  sand-banks  in  a  foot  or 
15  inches  water.  At  Sheura,  the  Rajah  of  Cochin  has  a  bunga- 
low, and  he  is  now  living  there  for  bathing ;  which  he  has  the  good 
taste  to  prefer  in  fresh  water  and  comparative  solitude  than  in  the 
brackish  water  and  most  miscellaneous  mob  at  Allwye  the  fashion- 
able watering  place  of  the  Cochinese,  who  at  this  season  emigrate 
there  in  great  numbers. 

Allwye  has  one  essential  as  a  bathing-place,  which  is,  that  the 
water  is  so  shallow  an  infant  may  learn  to  swim  in  it  without 
danger ;  but  beyond  this,  I  see  no  other  advantage  in  the  small 
stream  to  make  up  for  its  dreadful  popularity.  Above  Sheura  the 
river  makes  a  bend  by  which  at  least  3  miles  are  lost  in  distance, 
and  as  I  met  with  several  shallows  in  di£ferent  parts  of  the  stream 
my  progress  was  so  slow  that  it  was  nearly  daylight  before  I  reach- 
ed Malliatoor.  The  Allwye  river  is  very  much  in  character  like 
the  upper  part  of  the  Baypoor  and  Cotiaddy  rivers  of  Malabar ; 
but  the  banks  are  lower,  and  the  country  on  either  side  differs,  in 
the  absence  of  those  laterite  knolls  which  occupy  so  great  a  portion 
of  that  district. 

Malliatoor  is  a  small  village  belonging  to  Cochin,  on  the  north 
side  of  the  river,  inhabited  by  Roman  Catholics,  whose  houses 
are  exceedingly  good,  as  should  be  their  morals  also,  seeing  that 
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in  this  Parish  of  some  fifty  houses,  there  are  no  less  than  three 
Churches*  On  enquiry  however,  it  appeared  that  the  whole  res- 
pectahility  of  the  place  depended  upon  its  active  smuggling  trade, 
which  works  so  successfully  for  those  engaged,  that  its  ecclesias- 
tical endowments  are  well  supported. 

On  the  opposite  side  of  the  river,  the  Travancore  Circar  has  an 
Establishment  for  working  the  neighbouring  forests ;  from  which 
800  logs  of  Teak  are  annually  exported.  The  Conservator  has  a 
bungalow  here,  and  though  the  jungle  begins  at  this  point,  it  is 
not  considered  feverish  at  any  season  of  the  year. 

Elephants  are  caught  near  Malliatoor  in  pitfalls  ;  and  after  two 
years  it  is  considered  safe  to  use  them  in  their  old  haunts.  It  is  at 
this  season  that  they  are  taken,  the  want  of  water  in  the  jungles 
driving  them  to  the  large  streams  ;  near  the  banks  of  which,  the 
pits  are  dug.  Fifteen  elephants  are  kept  at  Malliatoor  for  the 
work  in  the  forests ;  but  after  the  beginning  of  January,  water 
becomes  so  scarce  in  the  hills,  that  they  can  no  longer  be  employ- 
ed. I  find  that  there  is  a  well-beaten  path  from  this  to  Annamul- 
lay  in  the  Coimbatore  district  which  is  kept  open  by  the  smugglers 
who  bring  Tobacco  from  the  Palachy  Talook,  for  sale  in  the  Cochin 
Territory. 

On  the  7th,  I  visited  the  Malliatoor  Hill,  which  is  only  marked 
in  the  printed  map  as  a  Theodolite  station,  but  is  not  named. 
For  the  first  mile  and  a  half,  I  walked  over  cultivated  fields  ;  but 
beyond  them,  I  began  an  ascent  which  continued  for  a  mile,  and 
brought  me  to  the  summit  of  a  rocky  knoll,  having  a  command  of 
an  extensive  view.  To  the  westward  I  could  distinguish  every 
thing  as  far  as  the  line  of  coast,  but  eastward,  there  was  nothing 
to  be  made  out,  save  a  confusion  of  low  hills,  buried  in  the  densest 
forest.  None  of  these  appeared  to  be  of  any  considerable  eleva- 
tion ;  but  in  the  sameness  of  colour,  and  absence  of  all  marked 
features,  it  was  difficult  to  judge  either  of  height  or  distance. 

On  the  rocky  hill  I  had  ascended,  I  found  a  very  filthy  little 
Church,  which  bears  a  character  of  such  excessive  sanctity,  that  it 
is  said  to  be  visited  every  Easter  by  from  five  to  six  thousand 
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Pilgrims.  I  could  not  ascertain  what  bad  gained  for  the  little 
hill  the  respect  that  it  received;  and  could  only  guess  that  in 
their  adoration  of  the  type  for  the  reality,  the  rubbish  and  confu- 
sion of  the  place  might  be  considered  typical  of  the  Cochin  Chris* 
tians'  creed.  No  one  lives  upon  this  hill,  but  the  Chapel  has  a 
weekly  visit  from  the  Priests  at  Malliatoor :  who  at  other  times 
leave  the  Chapel  to  the  care  of  a  converted  herd  of  Ibex  ;  which 
graze  on  the  steep  hill-side,  and  shelter  in  the  sheds  and  out- 
houses. 

I  saw  fifteen  of  these  very  ugly  goats  about  the  knoll,  all  males, 
which  was  remarkable,  and  I  should  have  entered  them  in  this  my 
diary,  as  having  instinctively  monastic  habits,  had  I  not  been  told, 
that  there  were  many  more  in  number  of  the  other  sex  just  out  of 
sight  amongst  the  bushes,  which  silenced  the  suggestion. 

These  civilized  members  of  a  forest  family  have  not  lost  all 
the  habits  of  their  race  in  generaL  They  saunter  with  com- 
posure on  edges  as  sharp  as  knives,  and  stand  with  all  four 
feet  upon  a  single  point  of  rock.  Nor  are  they  in  character  less 
wary  than  the  Ibex  tribe  in  general.  Their  cunning  teaches 
them  that  they  are  safer  in  the  sanctuary  of  the  Church,  than  on 
their  wonted  haunts,  the  precipice ;  and  having  taken  up  their 
abode  upon  the  sacred  hill,  they  bask  in  perfect  safety,  as  if  aware 
that  it  was  consecrated*  In  one  of  the  Chapel  offices,  a  black 
buck  was  lounging  on  a  bedstead,  who  knew  his  place  better  than 
to  take  any  notice  of  the  Heretic  intruder,  and  such  was  evidently 
the  feeling  of  the  herd  in  general.  This  seems  to  speak  of  good 
intelligence,  yet  judging  by  the  head  and  face,  the  Ibex  is  a 
sheepish  jackass.  Dull  as  these  animals  appear,  they  are  said  to 
have  all  the  cleverness  of  Priests,  and  when  any  thing  goes  wrong 
on  the  hill,  one  of  the  old  bucks  goes  down  immediately  to  report 
it  in  Malliatoor.  Only  a  few  days  ago,  one  of  these  vigilant  bergers 
is  said  to  have  taken  the  three  mile  walk,  to  ask  a  man  in  the 
village  when  he  meant  to  pay  that  silver  elephant  he  had  promised 
to  the  Church  if  the  pitfalls  he  was  digging  should  prove  success- 
ful.    An  elephant  having  been  taken,  and  the  vow  forgotten. 

28th  March.    A  guide  has  arrived  who  gives  the  following 
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statement  of  distances,  and  says  that  there  is  no  open  space  after 
Toonacadavoo  is  passed.  (From  Malliatoor  the  river  turns  to  the 
southward  of  east,  and  is  no  further  navigable  for  boats,  at  this  sea- 
son.) To  Attripully  20  miles  north,  Amakimtodoo  20  miles  N.  E., 
Oracumbum  river  6  miles  N.,  Yeddapally  20  miles  N.,  Toonacada- 
voo 20  miles  N.  E.,  Annamullay  12  miles  N.  E.  Total  98  miles. 
I  know  however  that  Attripully  is  not  further  than  12  miles  ;  and 
the  printed  map  gives  me  so  much  confidence  in  the  rest  being  still 
more  over-rated^  that  I  shall  dismiss  all  the  people  I  can  spare,  and 
make  the  attempt ;  particularly  since  it  is  possible  that  the  Tobac- 
co monopoly  may  shortly  end  its  days,  when  this  path  will  close 
for  want  of  use.  If  it  was  not  for  this  man's  statement,  I  should 
reckon  upon  one  night  only  in  the  jungle,  and  the  second  I  should 
hope  to  be  at  Annamullay. 

The  guide  who  has  come  forward  to  take  me  through  the  hills 
is  a  sturdy  little  smuggler  with  legs  that  look  up  to  a  mountain 
scramble ;  and  with  eyes  that  betoken  more  than  the  ordinary  in- 
telligence of  southern  Natives.  When  he  was  brought  to  give  me 
what  information  he  could,  (or  rather  would^)  I  heard  his  voice 
at  some  distance  round  a  corner,  but  could  not  eee  what  sort  of 
man  I  had  to  trust  to ;  and  twice  I  begged  that  he  would  show 
himself,  without  my  wish  being  gratified.  On  inquiry  into  the 
cause  of  this,  I  found  that  one  of  the  party  round  me  was 
a  Brahmin  within  20  yards  of  whom  it  was  not  lawful  for  a 
Teer  to  stand.  This  little  matter  of  etiquette  being  disposed  of, 
I  requested  my  Brahmin  friend  to  take  his  leave  that  I  might  talk 
with  more  freedom  amongst  my  equals.  This  Brahmin  however, 
soft  and  effeminate  as  he  appeared,  was  evidently  on  the  same  sub- 
ject a  man  of  information  too  ;  and  unless  he  had  a  wonderfully 
retentive  memory  for  tales  of  travel,  had  more  than  once  crossed 
the  hills  by  the  smuggler's  path.  It  would  not  however  have  been 
altogether  right  in  me  to  suggest  the  possibility  of  his  acting  on 
free-trade  principles,  which  in  this  little  state  rendered  a  man  lia- 
ble to  hard  labor  on  the  roads  in  irons  ;  and  after  being  indebted 
to  his  civility  for  the  knowledge  of  my  little  smuggler  chiefs  resi- 
dence, it  would  have  been  gross  ingratitude  to  hint  that  his  sacred 
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limbs  ought  by  law  to  have  been  wearing  chains,  I  tbink  it  wai 
rather  to  the  annoyance  of  all  present,  that  I  made  up  my  mind  to 
start  on  the  trip ;  but  promises  of  a  liberal  present  to  my  guide, 
and  double  pay  to  all  the  coolies  who  accompanied  me,  satisfied  them 
if  it  did  not  suit  those  so  well  who  had  nothing  to  gain  by  my  ex- 
pedition, and  might  lose  a  profitable  trade  if  Malliatoor  becomes  a 
thoroughfare. 

28th  March.  At  4  o'clock  on  the  following  morning,  I  set  off 
with  Mr.  Hamnett,  the  Civil  Engineer's  writer,  who  volunteered  to 
accompany  me,  a  servant  also  mounted  6  or  7  people  to  look  after 
the  horses.  Sec,  the  smuggler  guide  and  16  coolies  carrying  about 
half  a  load  each.  Having  crossed  over  the  village,  we  followed  up 
the  course  of  the  river  for  about  a  quarter  of  a  mile,  then  entered 
the  jungle  and  travelled  nearly  due  north.  For  the  first  two  hours 
we  got  on  very  slowly  and  lost  some  little  time  in  consequence  of 
a  peon  having  played  us  false  about  our  torches  ;  a  trifle  that  might 
have  made  a  great  difference  in  the  up-shot  of  one  day's  work,  bad 
we  found  the  journey  as  long  as  we  expected ;  for  our  guide  had 
given  us  to  understand  there  were  but  few  places  where  water 
could  be  found ;  and  our  moving  after  dark  without  lights  was  out 
of  the  question. 

As  I  rode  I  kept  a  Memorandum  of  all  the  beds  of  streams  we 
passed  ;  such  changes  as  took  place  in  the  growth  of  the  jungle ; 
the  nature  of  the  country  we  were  passing  through,  and»  as  well  as 
I  could,  the  general  direction  of  the  path  we  travelled.  That  memo. 
I  will  place  on  record,  in  case  any  one  who  succeeds  me  in  my  of- 
fice, should  wish  to  follow  up  the  examination  of  the  hills. 

The  jungle  on  this  side  is  of  large  timber  trees  with  a  good  deal 
of  underwood  every  where.  In  some  places  indeed  it  was  so  block- 
ed up  with  the  prickly  head  of  the  ground  rattan  that  off  the  path- 
way it  was  perfectly  impenetrable.  For  the  first  nine  miles  there 
was  very  little  bamboo  and  no  teak. 

The  soil  was  black  and  moist,  even  at  this,  the  driest  season  of 
the  year. 

We  passed  in  this  space  four  nullahs,  three  of  which  had  water  in 
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them  In  puddles  here  and  there  ;  and  one  about  the  seventh  mile, 
had  a  small  stream  running  to  the  eastward.  We  crossed  two 
low  rocky  ridges  from  30  to  50  feet  high,  but  the  road  was  re- 
markably even  upon  the  whole,  till  we  reached  the  tenth  mile, 
where  we  made  a  steep  ascent ;  and  crossed  a  saddle  perhaps  150 
feet  in  height,  with  hills  on  both  sides.  At  this  point  a  cut  has 
been  made  through  the  narrow  edge  of  the  ridge  to  drag  timber 
through,  and  the  coolies  knew  it  by  the  name  of  the  Attrlpully 
Fort,  though  in  passing  it,  I  could  make  out  no  enclosure  nor 
anything  artificial,  but  the  cut  I  rode  through.  It  may  however 
be  that  there  is  an  embankment  which  runs  along  the  ridge,  as 
lines  of  fortification  of  this  kind  are  found  in  all  these  Western 
jungles,  even  when  the  appearance  of  the  forest  otherwise,  would 
lead  us  to  suppose  that  man  had  never  entered  it.  From  this 
ridge  we  descended  rapidly  into  a  bamboo  jungle  and  in  about 
^  mile  came  to  Attripully  Fall. 

At  this  point  a  guard  of  four  peons  is  stationed  by  the  Travan- 
core  Government  as  a  check  on  smuggling ;  an  establishment  so 
far  successful,  if  my  Teer  guide's  information  is  correct,  that  the 
gangs,  wearied  with  their  journey,  very  generally,  throw  down 
their  burthens  here,  and  give  themselves  up  to  sleep,  while  the 
peons  are  cooking  for  them,  and  small  blame  either  to  the  guard 
which  might  be  raised  to  ten  times  its  present  strength,  and  would 
be  still  unable  to  resist  the  force,  the  smugglers  on  this  path  could 
bring  against  it.  From  the  account  these  peons  give  of  the  fever 
at  Attripully,  I  am  inclined  to  think  that  though  appearances  are 
in  favour  of  its  being  as  unhealthy  as  a  dense  bamboo  jungle  could 
be,  it  is  not  by  any  means  so  bad  as  might  be  imagined  ;  and  our 
experience  teaches  that  no  one  can  say,  except  from  actual  trial, 
what  are,  and  what  are  not,  the  spots  where  fatal  fever  may  be 
found.  Of  the  four  peons  stationed  here,  one  was  said  to  be  ab- 
sent with  an  attack  of  fever  then  ;  but  it  may  very  well  have 
been  that  he  was  busy  cooking  for  a  smuggler's  party  or  doing 
a  little  business  in  the  trade  himself.  One  man  in  four  after  a 
four  months*  residence  is  not  so  very  bad  a  bill  of  health,  consi- 
dering how  the  men  are  housed,  even  supposing  (what  was  most 
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improbable)  that  their  tale  was  true.  Indeed  from  all  I  heard  at 
Malliatoor  about  the  fever,  the  forests  on  this  side  are  not  so  dan- 
gerous as  those  particular  jungles  of  Malabar,  which  we  consider 
really  fatal.  It  is  true  people  talked  of  fever  and  men  are  said 
occasionally  to  die  of  it ;  but  still  it  is  not  dreaded  like  the  Car- 
coor  fiend,  or  that  awful  peet  at  Bowally.  And  were  I  to  make 
this  trip  again,  I  would  not  hesitate  to  spend  a  night  at  Attripully. 

At  this  place  the  Codacherry  river  takes  a  sharp  bend,  and  a  ^ 
of  a  mile  above  the  turn  there  is  a  very  pretty  fall  of  60  or  70  feet 
in  height,  very  picturesque  even  now,  when  the  water  in  the  river 
is  at  its  minimum.  There  is  a  specimen  here  of  the  effect  of  peb- 
bles lodging  where  the  rock  is  somewhat  soft,  and  by  the  action 
of  the  water  wearing  holes  into  the  river's  bed,  many  feet  in  depth. 
The  whole  bed  of  the  stream  is  perforated  in  this  manner  both 
above  and  below  the  falls ;  and  several  of  the  pits,  after  working 
down  some  fifteen  feet,  have  broken  through  and  left  a  fiat  arch 
of  rock  spanning  five  yards  or  more,  with  a  large  open  space  be- 
neath, through  which  one  branch  of  the  river  flows.  This  rill 
leaves  the  main  stream  by  one  of  these  tubular  perforations  and 
then  passes  below  the  rocky  arch.  It  is  altogether  a  curious  spot 
and  very  picturesque.  We  stopped  here  two  hours  to  rest  and 
breakfast ;  and  an  addition  was  made  to  our  party  of  two  of  the 
watching  peons,  come  by  orders  of  the  Malliatoor  Ameen  to  learn 
the  road,  and  keep  the  information  we  obtained,  for  the  use  of  any 
one  who  should  wish  to  try  the  path  hereafter. 

The  peons  seemed  terrified  on  hearing  what  they  had  to  do, 
though  one  can  hardly  fancy  why  men  living  as  theso  were,  in  a 
hut  built  in  the  branches  of  a  bamboo  bush,  deep  in  a  jungle  full 
of  elephants,  should  fear  a  change  so  trifling  in  their  home,  as 
they  would  find  with  us.  But  so  it  is ;  beyond  this  point  they 
had  never  been,  and  they  dreaded  the  unknown  as  much  as  if 
they  had  never  left  the  pavement  of  a  gas  lit  town. 

As  we  gained  the  summit  of  one  low  hill  upon  our  line  of 
march,  the  guide  pointed  to  the  flat  surface  of  the  rock  upon  the 
right  hand  side  and  said  "  Many  years  ago  a  Christian  Bishop  was 
killed  upon  that  stone/' 
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He  did  not  know  the  name  or  nation  of  the  man  who  died  there, 
but  seemed  to  have  some  reyerence  for  the  spot  and  spoke  of  the 
murder  as  a  martyrdom. 

Our  road  to  this  had  been  due  north,  or  nearly  so,  and  by  our 
reckoning  we  had  travelled  10}  miles.  We  now  turned  to  east, 
north  east,  and  left  the  river,  though  by  the  printed  map  the 
stream  flows  very  parallel  to  the  course  we  took.  The  path  was 
well  trodden  all  the  way,  and  there  were  fresh  notches  on  the  trees 
showing  that  the  smuggler  had  passed  it  the  day  before.  This 
plttn  of  notching  the  trees  as  they  pass  along  must  have  been 
adopted  by  the  smugglers  when  the  path  was  less  open  than  it  is 
at  present ;  for  the  road  is  now  so  clear  that  a  horseman  might 
canter  along  the  whole  of  it.  The  traces  of  elephants  though  seen 
everywhere,  were  none  of  them  very  recent,  proving  beyond  doubt 
that  we  were  not  near  the  banks  of  the  large  river.  This  had 
one  advantage  that  it  saved  us  from  the  risk  we  had  run  in  rid« 
ing  to  Attripully,  of  going  when  we  least  expected  it,  into  well 
secreted  pitfalls ;  which  here  and  there,  so  completely  "  opened" 
the  road  to  all  that  came,  that  we  had  cause  to  doubt  from  step  to 
step  the  ground  our  horses  trod  upon.  The  pitfalls  are  of  course 
dug  where  the  elephants  most  frequent  the  forests  and  at  this 
season,  as  the  minor  rivulets  are  dry,  their  haunts  are  by  the  larg^ 
est  streams.  After  riding  five  miles  we  came  upon  a  heap  of 
teak  timber,  which  had  been  cut  a  few  years  ago  by  the  Cochin 
Circar,  and  left  there,  after  they  gave  up  working  the  forests.  Now 
this,  our  guide,  said  was  cut  in  a  place  called  Melliampoyd,  but 
where  that  was  he  did  not  know.  This  was  bad  news,  in  one  res- 
pect, for  it  showed  me  beyond  a  doubt  that  if  I  followed  him  I  was 
not  to  go  the  path  I  wished  most  to  see,  that  which  led  west 
of  Annamullay.  There  was  however,  nothing  to  be  done,  the 
guide  knew  one  way  only,  and  that  of  course  led  to  where  tobacco 
was  grown  in  greatest  abundance  east  of  the  town  of  Annamul- 
lay. 

In  the  first  part  of  our  ride  there  was  a  sad  want  of  water,  and 
when  the  trees  did  not  meet  over  head,  the  heat  was  excessive  ; 
but  where  the  shade  was  good,  the  temperature  was  most  agreea- 
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ble.     From  the  absence  of  nullabs,  we  appeared  to  be  following 
a  ridge,  and  the  direction  was  due  east. 

The  path  continued  very  level  till  we  had  travelled  about  5J 
miles ;  when  we  began  the  ascent  of  a  hill  called  by  our  guide 
8holamooddy.  The  first  ascent,  which  was  at  a  slope  of  about 
6  or  7  to  one,  occupied  a  quarter  of  an  hour,  after  which,  the  rise  was 
gradual  for  one  mile  and  a  half ;  the  whole  height  being  perhaps 
360  feet.  After  turning  the  summit  of  this  we  descended  rather 
rapidly  for  a  few  minutes,  and  came  to  the  river  which  was  reckoned 
upon  as  the  end  of  our  first  day's  march ;  if  we  were  to  be  three 
days  in  getting  through  ;  and  the  coolies  had  been  preparing  me 
for  a  halt  by  complaining  of  fatigue.  But  I  was  to  be  saved  a  day 
in  a  way  I  least  expected.  As  we  reached  the  nullah  the  guide 
came  running  back  with  his  hand  over  his  mouth,  and  said  in  a 
whisper  that  the  place  was  occupied  by  a  gang  of  smugglers,  which 
frightened  the  coolies  out  of  their  fatigue  at  once.  I  sent  the 
guide  on  to  tell  the  smugglers  that  I  did  not  want  to  see  them,  and 
if  they  did  not  wish  for  a  meeting,  they  had  better  get  into  the 
jungle  out  of  sight;  which  they  did,  leaving  one  man  at  the 
edge  of  the  wood  to  see,  I  suppose,  what  sort  of  party  we  were 
and  what  we  did  with  the  loads  they  had  left.  To  my  delight 
the  coolies  now  pressed  on ;  I  counted  the  loads  of  80  men,  but 
had  no  further  communication  with  the  party.  After  two  miles 
more,  we  came  upon  a  small  stream,  and  the  guide  reported  another 
gang.  These  men  all  left  the  ground  but  one,  who  was  the  leader 
of  the  party,  a  fine  manly  looking  Nair  who  evidently  had  too 
much  at  stake  to  be  easily  intimidated.  The  tobacco  to  the  amount 
of  about  30  loads  was  in  heaps  undergoing  the  operation  of  sort- 
ing, and  was  very  lately  gathered,  much  too  wet  to  smoke,  and  acrid 
enough  to  have  cured  the  most  inveterate  Virginian  of  his  love  of 
chewing.  My  coolies  however  could  not  overcome  their  taste  for 
pilfering,  and  seeing  that  the  smuggler  was  on  peaceful  terms 
with  us,  they  began  to  rob  the  heaps,  but  this  I  put  a  stop  to,  and 
bought  a  bundle  of  the  nastiness  to  satisfy  them  all ;  putting  myself 
on  a  footing  with  the  smuggler  chief,  and  bringing  myself  under  the 
Cochin  Code,  within  the  reach  of  section  this,  of  regulation  that. 
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After  a  conversation  with  this  man  for  some  few  minutes,  we 
moved  again,  and  very  shortly  began  a  long  and  steep  ascent  call- 
ed Kurridy  Kutum  (alias  Bear  bank).  This  occupied  us  an  hour 
and  forty  minutes,  and  was  the  highest  hill  we  had  met  with. 
On  the  top  of  this,  we  had  the  first  clear  view,  and  very  beautiful 
it  was.  We  were  on  the  edge  of  a  spur,  with  a  deep  and  narrow 
ravine  on  the  left,  and  on  our  right  there  was  a  wide  gorge  with 
bold  hills  on  either  side,  and  a  low  but  broad  and  picturesque 
water-fall  lighted  up  the  dark  and  otherwise  unbroken  forest. 

From  the  end  of  this  spur  we  descended  by  a  path  almost  as 
steep  as  could  be  climbed  about  as  many  feet,  as  we  ascended  by 
Kurridy  Kutum.  At  the  foot  of  this  we  found  a  fine  river,  with 
a  large  and  deep  pool  of  the  most  brilliantly  clear  water.  This 
river  is  known  to  the  smugglers  by  the  name  of  the  Oracumbum, 
and  it  is  evidently  one  of  the  main  branches  of  the  Coadacherry 
river. 

Here  we  were  to  halt  for  the  night,  and  if  it  were  not  that  no 
one  in  these  jungles  can  feel  sure  that  he  is  not  breathing  poison, 
a  traveller  could  not  wish  a  more  delightful  resting  place.  I  be« 
lieve  in  most  cases  it  is  advisable  to  drink  as  little  as  possible  of  the 
water  that  is  found  in  these  very  dense  jungles,  but  this  was  too 
tempting  and  too  delicious  to  be  resisted,  and  if  we  were  incautious 
in  swallowing  a  large  quantity  of  this  beautiful  stream,  I  made  up 
for  it  in  some  degree  by  giving  a  pinch  of  quinine  to  every  one  of 
the  party  and  taking  the  same  myself. 

Nothing  could  be  more  suitable  for  a  bivouac  than  the  spot  we 
had  chosen,  a  bed  of  high  reeds  grew  along  the  river's  bank,  af- 
fording shelter  from  the  wind  which  blew  up  the  stream  most 
agreeably  for  the  evening  meal ;  but  rather  too  chilly  for  comfort 
or  safety  in  the  heavy  dew  of  night.  I  had  a  cot  with  me  which 
I  Sir  Humphry  Davyed  by  musquito  curtains ;  and  as  some  luxu- 
rious smuggler  had  made  himself  a  bower  by  tying  the  head  of  the 
tall  reeds  together,  I  borrowed  his  lodging  for  the  night  and  had 
the  snuggest  lair  imaginable. 

There  was  very  little  conversation  going  on  after  the  sun  set,  or 
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if  there  was,  I  slept  too  well  to  be  disturbed  by  it.  I  beard  no 
sound  till  about  10  o'clock  when  I  was  awakened  by  a  sbout  and 
all  the  people  calling  out  that  there  were  elephants  close  by,  I 
left  my  cot  and  joined  the  people  on  the  rocks  in  the  bed  of  the 
riyer,  but  the  only  sound  I  could  hear,  was  the  rushing  of  the 
stream.  I  was  as  angry  as  people  are  who  leave  their  beds  so 
hurriedly,  and  to  pacify  my  wrath,  a  man  got  up  a  herd  of  Bison 
on  the  other  bank,  where  not  a  leaf  was  moving.  This  fancy  pic- 
ture did  not  take  up  our  attention  long,  for  the  real  cause  of  the 
alarm  was  close  at  hand,  to  set  our  doubts  at  rest.  The  trumpet 
of  an  elephant  was  heard  within  some  twenty  yards  of  us.  The 
people  shouted,  and  I  fired  my  gun,  aiming  (now  I  think  of  it)  in 
the  direction  of  the  noise,  as  if  I  had  a  hope  my  ball  would  go  di- 
rectly down  the  throat  of  the  intruder.  This  did  not  move  the 
beast,  but  a  handful  of  dry  leaves  upon  the  embers  of  our  bivouac 
fire  sent  up  a  blaze  sufficient  to  alarm  him,  and  we  saw  him  move 
away,  with  most  unsporting  satisfaction.  The  elephant  had  come 
by  a  path  parallel  to  the  river  bed,  and  when  the  first  noise  startled 
him,  he  must  have  stopped,  and  remained  quite  motionless  ;  for 
where  he  stood  was  close  upon  my  writer's  cot  and  within  five 
yards  of  mine,  the  reeds  we  slept  in  being  so  thick  we  could  not 
see  him  through  them.  It  was  a  merciful  ej^cape  for  both  of  us. 
We  placed  our  cots  upon  the  open  rpcks  fpf  more  security,  and  had 
no  further  interruption  to  our  slumbers.  The  smuggler  guide  gave 
us  a  reason  for  the  visit  paid  us  that  elephants  were  in  the  habit 
of  frequenting  halting  places  to  eat  the  ashes  left  from  the  travel- 
lers'  fires  ;  a  wholesome  practice  doubtless,  for  after  eating  acrid 
leaves  by  waggon  loads,  it  must  be  just  as  well  to  take  a  bucket 
full  of  potash  now  and  then. 

The  position  of  this  halting  place  is  what  would  be  called  un- 
doubtedly feverish,  but  from  the  account  the  smuggler  gave  me,  it 
appears  that  with  the  exception  of  the  northern  edges  of  the  An- 
namuUays,  there  is  very  little  fever  in  the  jungle  any  where.  This 
if  true,  is  a  most  curious  fact,  as  in  denseness  and  confined  posi* 
tions  it  has  all  that  suits  our  notions  of  "  malaria." 

The  want  of  torches,  and  the  elephants  supposed  to  be  on  our 
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line  of  inarch,  obliged  us  to  repiain  till  daylight.  At  six  we  start* 
ed,  bat  half  an  hour  was  lost  in  finding  where  the  ponies  could  get 
over.  The  river  being  formed  of  blocks  almost  square,  with  spaces 
between  them  one  foot  or  so  broad,  and  from  two  to  four  feet  deep 
the  most  dangerous  footing  possible  for  horses  ;  but  favored  here 
again  we  got  over  without  accident,  and  were  clear  of  the  reeds  on 
the  river  bank  by  half-past  six. 

The  country  we  travelled  through  from  this  point  is  undulating, 
and  the  forest,  like  the  generality  of  what  we  traversed  yesterday, 
of  fine  trees  with  thick  underwood.  The  soil  rich,  and  the  air  in 
the  shade  cool  and  pleasant.  The  direction  of  our  march  was  from 
east  to  north  east,  and  the  trees  had  all  the  fresh  marks  of  the 
smuggler's  knife  till  we  had  travelled  an  hour  and  thirty-five  mi* 
nutes  at  the  rate  of  three  miles  an  hour,  at  this  point  a  path  ran  to 
the  eastward,  but  the  guide  had  doubts  as  to  our  horses  being 
able  to  descend  a  pass  to  which  it  led.  This  pass  is  called  the  Ka- 
la  Kumama ;  leaving  this  track  we  turned  to  the  N.  £.  and  had  no 
longer  the  fresh  knife  marks  on  the  road  side.  The  path  however, 
was  well  defined,  and  is  evidently  used  by  smugglers  on  some  occa* 
sions. 

We  saw  here  the  first  teak  we  met  with,  and  the  forest  belongs 
I  believe  to  the  Cochin  State.  At  half-past  eight,  we  halted  for  a 
few  minutes  on  the  banks  of  the  Yeddapara,  a  considerable  river, 
of  indifferent  water,  about  2|  feet  deep  where  we  forded  it.  This 
stream  was  very  unlike  in  character  to  the  Oracumbum,  and  be- 
spoke a  more  level  country.  The  bed  being  sandy  and  the  current 
slow.  This  water  runs  to  the  westward,  like  all  that  we  have 
hitherto  crossed,  showing  that  we  had  still  to  turn  the  highest 
ground  of  the  range.  The  underwood  here  is  chiefly  young  bam- 
boo from  the  seed,  which  by  my  guide's  account  has  been  in  the 
ground  about  9  or  10  years.  The  age  at  which  the  bamboo  flowers, 
seeds,  and  dies,  is  very  differently  given,  but  it  cannot  be  less,  I 
believe,  than  30  years.  I  have  seen  several  jungles  of  this  plant 
come  to  maturity  and  die,  but  till  now  I  have  had  no  opportunity 
of  seeing  the  crop  rising  again  from  seed.  A  great  extent  of  bam- 
boo jangle  at  the  foot  of  the  Koondah  ghaut  died  down  four  years 
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ago,  and  three  years  passed  ^vithout  any  appearance  of  the  fresh 
plants.  This  year  I  have  not  examined  the  ground,  but  from  this 
man's  account,  and  the  size  of  the  plants  in  this  locality,  I  am  in- 
clined to  think,  that  the  seed  does  not  germinate  for  several  years. 
About  1^  miles  north  of  the  Yeddapara  we  came  upon  the 
first  glade  we  had  seen  since  leaving  Malliatoor.  This  break  in  the 
jungle  is  covered  with  waving  grass,  and  scattered  trees,  it  is  about 
^  of  a  mile  in  the  broadest  part,  and  extends  nearly  a  mile.  The 
soil  is  moist,  and  it  is  trampled  by  elephants  and  bison  in  every 
direction ;  a  sounder  of  hogs  crossed  our  path  in  this  glade,  the 
only  game  of  any  sort  we  had  met  with,  except  the  solitary  elephant 
at  the  Oracumbum  river.  As  a  general  thing,  the  deep  forests  of 
the  western  coast  give  shelter  to  very  few  animals,  and  this  the 
broadest  belt  of  forest  I  have  crossed,  appears  to  have  less  than 
any ;  elephants  seem  to  have  almost  sole  possession  of  the'Anna- 
mullays.  Their  tracks  are  to  be  seen  every  where,  and  though 
we  saw  so  little  of  their  recent  traces,  it  is  to  be  accounted  for,  by 
our  path  leading  us  along  low  ridges  too  dry  for  them,  at  this 
season,  and  not  to  their  scarcity  in  the  hills,  for  every  single  tree 
by  the  way  side,  which  was  of  sufficient  strength  to  bear  the  pres- 
sure, was  covered  with  the  mud  that  had  been  rubbed  from  their 
backs  during  the  monsoon  when  they  can  find  water  every  where 
and  wander  where  they  will. 

The  teak  as  we  advanced,  became  the  principal  tree  of  the 
forest,  and  the  growth  is  superb,  far  exceeding  any  thing  now 
left  in  the  district  of  Malabar.  At  half  past  10  we  came  upon  a 
strong  party  of  men  working  for  Mr.  Gardiner  and  Gooroobucksing, 
two  Palghat  timber  merchants,  who,  as  I  understand  their  workmen, 
are  now  cutting  up  and  carrying  away  by  permission  of  Govern- 
ment some  teak  which  was  felled  here  several  years  ago,  when  the 
jungle  was  supposed  to  belong  to  the  Colungode  Hajah,  but  which 
has  since  been  claimed  as  British  property.  The  facts  of  this  case  I 
am  not  acquainted  with,  and  if  I  were,  it  is  no  concern  of  mine;  I 
cannot  however,  on  the  plea  of  its  being  out  of  my  own  division 
allow  to  pass  unnoticed,  the  wasteful  manner  in  which  this  most 
Taluable  forest  is  worked ;  but  I  must  preface  what  I  have  to  say 
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by  stating,  that  I  have  no  acquaintance  with  the  working  of  Teak 
forests,  nor  any  knowledge  as  to  the  terms  upon  which  this  timber 
has  been  purchased  by  those  engaged  in  its  removal ;  and  my  re- 
marks if  they  are  of  any  value,  can  only  be  so  by  leading  to  an  en- 
quiry as  to  what  are,  and  what  ought  to  be,  the  means  adopted  for 
saving  to  the  utmost  this  most  invaluable  wood. 

The  jungle  in  which  this  Teak  is  cut  is  the  most  magnificent 
forest  I  have  ever  seen,  in  any  country,  for  the  straightness  and 
height  of  the  trees,  as  well  as  for  their  enormous  girth.  Those 
which  have  been  felled  vary  in  size  from  two  feet  in  diameter  to 
four,  five  and  even  six.  Their  gv^wth  in  general  is  more  like  the 
American  pine  than  the  oak,  as  they  have  clear  branchless  stems 
of  great  length  and  a  spreading  head.  The  underwood  is  now 
burnt,  as  it  is  I  believe  each  year,  and  every  stem  may  be  examin- 
ed, as  well  as  if  it  were  lying  in  a  timber  yard. 

As  I  rode  through  the  forest  in  a  direct  line  to  save  time,  and 
avoid  if  possible  another  night  in  the  hills  without  shelter  I  could 
only  judge  of  what  was  doing,  by  what  happened  to  fall  in  my 
way,  but  that  was  quite  sufficient  to  show  me,  that  five-sixths 
at  least  of  this  magnificent  timber  was  totally  lost.  The  order 
given  to  the  wood-cutters  is  to  send  down  planks  of  the  fol- 
lowing dimensions  ;*  and  the  wood  which  is  not  suitable  for  cutting 
to  that  measurement,  is  abandoned  to  be  burnt  with  the  under- 
wood, in  the  next  dry  season.  The  people  receiving  these  instruc- 
tions seem  to  consider  their  work  done  well,  when  they  procure  in 
a  certain  number  of  days,  a  certain  number  of  planks,  without  the 
slightest  reference  to  the  number  of  trees  expended  in  procuring 
them.  They  are  furnished  with  axes  only,  and  (whether  by  the 
timber  merchants'  permission  or  not,  I  am  unable  to  say,)  they  save 
their  labour  with  axe,  as  much  as  they  are  able  by  the  use  of  fire. 
In  the  hurried  view  I  had  of  the  work  it  appeared  that  the  length 
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required  for  the  first  class  plank  was  cut  out  of  the  stem,  where  it 
could  be  got  with  the  least  amount  of  labour  which  of  coarse  was 
at  the  sacrifice  of  the  thicker  part  of  the  butt.  To  bring  the  timber 
into  shape  it  is  squared  in  some  cases  with  the  axe  only,  but  in 
many  others,  it  is  chopped  in  notches,  so  that  a  fire  being  placed 
along  the  side,  a  fiat  face  is  given  it  by  burning  off  the  outer  surface. 
Many  whole  trees  seem  to  be  lost  by  this  process,  and  I  should 
think  that  the  timber  saved  was  materially  injured  by  the  operation, 
as  the  heat  must  destroy  much  of  that  essential  oil  on  which  the 
durability  of  teak  seems  so  materially  to  depend.  The  timber  has 
no  tv  to  be  cut  into  planks  by  the  axe,  and  it  will  not  be  difficult 
to  imagine  how  much  wood  must  be  cut  to  waste  before  this  is 
effected,  even  if  care  were  taken  to  economize  it.  The  space 
between  the  planks  is  at  least  as  broad  as  the  planks  themselves 
namely  six  inches  ;  and  in  splitting  them  off,  numbers  are  so  much 
injured  as  to  be  unfit  to  send  out  of  the  forest.  I  saw  the  remains  of 
one  of  these  trees  that  was  said  to  have  yielded  about  6  or  7  planks, 
which,  with  a  saw,  would  have  been  cut  into  15  ;  and  this  statement 
of  6  or  7  appeared  to  be  merely  a  guess  of  what  would  have  been 
considered  a  good  number  to  be  procured  from  such  a  stem ;  in- 
cluding those  which  were  split  and  useless.  The  butt  of  this  tree 
which  was  abandoned  was  of  the  following  dimensions. 


In  addition  to  this,  the  head  of  about  the  same  length  is  left  upon 
the  ground,  and  both  will  probably  be  burnt  when  the  jungle  is  on 
fire  during  the  next  dry  season. 

Whether  the  forests  worked  on  account  of  Government  are  wast- 
ed in  this  reckless  way  or  not  I  cannot  say,  but  even  if  the  same 
means  are  used,  with  every  possible  care,  the  loss  must  still  be  some- 
thing enormous,  and  when  I  see  that  so  great  importance  is  attach- 
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ed  to  the  economizing  of  teak,  that  a  regulation  of  Government  for- 
bids the  cutting  of  trees  under  a  certain  girth,  I  feel  sure  that  I  am 
not  writing  uselessly  in  calling  attention  to  this  reckless  waste. 

I  passed  through  no  other  fine  teak  forests  belonging  to  the  Bri- 
tish Circar,  but  if  I  am  correctly  informed,  this  belt  extends  to  the 
eastward,  and  the  value  of  the  timber  within  the  Company's  terri- 
tory is  immense.  If  such  is  the  case,  not  one  tree  of  teak  should  be 
cut,  till  some  European  officer  of  intelligence  has  carefully  examin* 
ed  the  extent  and  position  of  these  most  precious  forests,  and  the 
best  means  are  suggested  for  working  them.  But  whoever  under- 
takes this  will  have  to  give  his  undivided  attention  to  the  work  for 
many  months,  as  at  present  the  hills  are  quite  unknown  except  to 
the  wild  people  who  inhabit  them  ;  and  the  smugglers,  and  Mop- 
lah  wood  cutters,  who  want  no  change  in  the  forest  management. 

Should  the  Company's  forests  be  as  valuable  as  I  am  told  they 
are,  they  deserve  immediate  attention.  The  timber  of  the  Anna- 
mullays,  is  evidently  at  its  full  growth,  and  loss  of  time  in  cutting 
will  cause  a  clear  loss  of  money.  I  would  therefore  recommend 
some  suitable  person  being  sent  to  the  hills  with  instructions  to 
enquire  into  the  best  means  of  cutting  and  transporting  the  timber, 
the  most  advantageous  size  for  moving  it  with  reference  to  the  ex- 
pense of  carriage  when  compared  with  its  liability  to  injury  if  re- 
duced  to  too  small  dimensions,  and  also  what  extent  of  forest  there 
is,  that  an  estimate  may  be  formed  of  the  capital  it  would  be  advisa- 
ble to  sink  for  opening  roads,  erecting  saw  mills,  &c.  &c.  6cc. 

With  regard  to  the  best  means  of  removing  timber,  I  am  of 
opinion  that  such  a  road  might  be  opened  through  the  Annamul« 
lay  hills,  as  would  admit  of  very  heavy  timber  being  taken  through 
them  on  wheel  carriages.  The  streams  which  all  flow  to  the  west- 
ward could  be  turned  to  account  for  its  conveyance,  when  the  fall 
is  not  too  rapid,  and  if  it  was  found  advisable  to  use  machinery  for 
sawing  the  same  streams  would  afford  the  power  for  working  it. 

To  work  these  forests  with  inefficient  means,  or  let  them  to  per- 
sons with  small  capital  and  no  scientific  knowledge,  on  terms  which 
make  the  value  of  the  timber  wasted  no  consideration,  is  a  sacrifice 
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of  all  but  a  trifling  portion  of  the  Annamullay  teak  ;  and  a  loss 
of  what  in  a  few  years  money  will  not  purchase. 

A  road  from  the  southern  Talooks  of  Coimbatore  to  Cochin 
would  be  of  the  greatest  importance  to  that  district,  and  do  more 
for  the  port  than  any  other  improvement  that  could  be  suggested. 
It  appears  very  probable  also  that  on  enquiry  it  will  be  found,  that 
by  opening  a  pass  into  the  teak  forests  from  the  low  country  of 
Coimbatore,  the  same  communication  continued  to  the  westward 
will  serve  both  to  lead  the  produce  of  Poolachy  and  Odamulla- 
cottah  by  a  direct  line  to  water  carriage,  and  take  this  vast  amount 
of  timber  to  Cochin. 

A  road  for  timber,  on  which  it  would  be  necessary  to  move  very 
great  weights,  should,  I  imagine,  differ  in  one  respect  from  the  line 
which  would  be  opened  for  general  traffic.  The  slightest  ascents 
should  be  avoided  at  some  sacrifice  of  distance,  but  from  the 
nature  of  the  country  I  explored,  and  the  gradual  fall  in  the  rivers 
I  crossed,  I  am  inclined  to  think  that  the  road  opened  for  the 
heavier  timber  carriages  would  answer  well  enough  for  other  traffic, 
bringing  the  produce  of  the  southern  Talooks  of  Coimbatore  with- 
in 70  miles  of  water  carriage  and  little  more  than  100  of  the  port 
of  Cochin. 

From  the  teak  forest  I  descended  into  the  plain  of  Coimbatore 
by  a  pass  opened  for  the  transport  of  timber,  and  after  riding  15 
miles  arrived  at  Annamullay  soon  after  dark. 

The  distance  we  passed  over,  since  leaving  Malliatoor,  calculated 
by  time  with  a  careful  memorandum  of  the  rate  at  which  we 
moved  is  57  miles  ;  of  which  53  are  through  an  unbroken  jungle. 
This  would  in  most  parts  of  my  division  be  53  miles  of  danger 
from  fever,  but  here  I  really  think  the  danger  is  very  trifling.  At 
Malliatoor  (which  at  a  distance  has  the  character  of  being  feverish) 
I  found  very  little  fear  of  deadly  fever  in  the  neighbouring  forest. 
The  smugglers  declared  to  me  that  they  did  not  suffer  from  it, 
although  the  greater  part  of  them  are  coolies  hired  for  the  occasion 
and  not  at  all  acclimatized.  The  first  I  heard  of  fever,  was  on  the 
side  of  Coimbatore  where  the  people  cutting  timber  had  in  the 
last  few  days  begun  to  suffer  from  it. 
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I  had  no  means  of  ascertaining  the  height  to  which  I  ascended 
in  crossing  these  hills,  but  my  impression  is  that  I  was  never  more 
than  1,200  feet  above  the  sea. 

The  smugglers  at  the  Annamullays  are  more  dreaded  by  the  peo- 
ple of  the  neighbouring  country  than  either  the  fever,  or  the  wild 
beasts,  which  are  usually  the  great  cause  of  alarm  to  those  who 
pass  through  the  jungles  of  Malabar.  In  number  they  are  formi- 
dable no  doubt.  I  fell  in  with  60  in  two  gangs,  and  I  believe  that 
I  did  not  see  more  than  the  average  of  a  day  at  this  season.  On  the 
second  day  I  left  their  principal  track,  but  I  heard  of  their  having 
passed  in  considerable  numbers.  They  carry  no  arms,  but  slings,  and 
the  bamboo  on  which  they  occasionally  rest  their  loads ;  andhave  evi- 
dently, from  the  reputation  for  ferocity  they  keep  up  on  policy,  and  the 
nature  of  the  country  they  traverse,  little  or  no  use  for  weapons  of 
any  kind.  Nairs,  Teers  and  Moplahs  are  all  concerned  in  this  trade, 
and  it  appears  that  a  certain  number  of  the  latter  are  engaged  with 
each  gang,  as  a  protection  against  the  parties  of  that  race  which 
may  be  met  with  on  the  road.  My  Teer  guide  informed  me  that 
without  them,  a  gang  of  his  caste  might  very  probably  be  attack- 
ed by  one  of  Moplahs.  My  guide  was  a  Teer,  but  the  Nairs 
seem  to  be  more  generally  the  leaders  of  parties,  and  many  of  each 
gang  are  men  hired  for  the  occasion,  who  receive  five  per  cent,  of 
the  tobacco  as  their  hire.  It  is  evident  that  men  of  capital  in  the 
open  country  are  the  leaders  in  the  trade,  and  men  of  superior  in- 
telligence and  daring  do  business  with  them  as  the  heads  of  gangs, 
each  having  with  him  a  certain  number  of  men  in  whom  he  can 
trust.  From  the  statements  given  to  me  by  the  smugglers,  their 
profit  is  about  cent  per  cent,  on  a  trip  which  occupies  eight  days. 
They  buy  of  course  at  a  higher  rate  than  the  Sircar  and  sell  it  at  a 
very  much  lower  price.  A  cooly  earns  from  2  to  3  Rupees  in  a 
trip,  according  to  the  load  he  carries,  and  the  luck  he  has  in  selL 
ing  the  bundles  he  receives  as  his  hire. 

The  only  inhabitants  of  the  hills  are,  I  believe,  a  quiet  harmless 
race  of  people,  who  live  without  houses,  but  assemble  in  consider- 
able numbers  in  the  spot  which  suits  them  as  a  residence  for  the 
day  or  month.    I  was  led  to  hope  that  I  should  see  two  or  three 
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hundred  families  on  the  hanks  of  the  Oracumhomy  hut  I  did  not,  u 
it  chanced,  fall  in  with  any. 

It  was  a  great  disappointment  to  me  to  see  nothing  of  this  wild 
race,  who  like  the  trihes  that  inhahit  the  mountain  regions  of  the 
world  in  general,  are  in  all  human  prohahility  the  first  possessors 
of  the  plains.  They  have  heen  fugitives  from  the  invader  of  their 
country,  too  proud  it  may  he,  to  hear  the  slavery  they  were  threat- 
ened with  :  and  contented  rather  to  hrave  the  miseries  of  the  pte- 
viously  untrodden  forest,  than  to  take  the  place  of  menials  to  their 
conquerors.  This  well-founded  supposition  gives  a  peculiar  inter- 
est  to  the  people  of  the  forest  every  where ;  and  if  the  accounts  of 
the  **  Kader  trihe''  are  true,  they  have,  after  an  unknown  length 
of  time  passed  in  hanishment  from  all  that  civilized  man  considers 
the  commonest  necessaries  of  life,  still  retained  some  of  the  finest 
feelings  the  human  race  can  hoast  of. 

Since  writing  the  diary  from  which  this  ahstract  is  made,  I  have 
had  some  intercourse  with  the  wild  people  of  the  Annamullays,  and 
my  acquaintance  with  them  enahles  me  to  hear  witness  to  their 
many  good  and  agreeahle  qualities.  They  are  gentle  in  their  man- 
ners, kind  and  courteous,  and  always  ready  to  help  the  stranger 
who  meets  them  in  their  forest.  And  if  the  shelter  they  have  to 
o£fer  is  hut  indifferent,  their  hospitality  is  greater  in  proportion  to 
their  means,  than  that  of  more  civilized  races ;  for  they  wiU  at  any 
moment,  and  in  any  spot,  huild  a  new  house  for  the  travellers,  and 
furnish  it  completely. 

The  little  houses  huilt  on  such  occasions,  are  curious  specimens 
of  simple  ingenuity.  They  are  made  entirely  of  twigs  and  leaves 
and  grass ;  and  there  is  not  a  stick  in  them  an  inch  in  diameter. 
Light  straight  wands  are  stuck  in  the  ground,  enclosing  a  space 
ahout  10  feet  hy  6.  The  sticks  which  are  to  help  in  forming  the 
sides  of  the  house  are  ahout  5  feet  high,  while  the  two  which  are 
to  support  the  ridge  of  the  roof  may  he  7  feet  in  length.  Cross 
sticks  are  tied  hy  strips  of  hark  to  support  the  uprights,  and  form 
a  network  for  holding  the  leaves  or  grass  which  is  to  form  the  walL 
The  roof  has  gable  ends,  and  is  composed  like  the  sides,  of  cross 
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sticks  tied  together  with  some  of  the  fibrous  barks  which  seem  al- 
ways to  be  at  hand. 

The  roof  is  of  leayes,  teak  leaves  being  preferred  when  they  can 
be  had.  These  are  laid  on  like  tiles,  and  as  it  appears  to  me  they 
only  stay  there  because  their  friends  the  Kaders  wish  it.  It  is  true 
that  in  these  dense  forests  the  wind  b  little  felt ;  but  if  an  Engi- 
neer staked  his  credit  upon  such  a  roof,  I  am  perfectly  certain  that 
neither  his  person  nor  his  character  would  have  a  square  inch  to 
shelter  under.  The  thickness  of  the  roof  and  walls  could  not  be 
one  quarter  of  an  inch,  and  the  whole  material  of  a  house  would  not 
be  considered  a  load  for  the  feeblest  old  woman  who  picks  up  sticks 
to  boil  her  kettle  with. 

I  lived  in  huts  of  this  kind  with  my  friend  Mr.  Michael  when  we 
were  examining  the  forests,  and  spent  many  days  in  them  during 
the  S.  W.  monsoon  when  there  was  constant  rain.  I  will  not  say 
that  these  dwellings  were  altogether  water-tight;  but  the  roof 
being  within  reach  as  wo  lay  upon  our  beds,  we  could  always  with 
the  point  of  our  fingers  slip  the  leaves  that  were  out  of  place  into 
their  right  position,  and  stop  the  leaks  that  troubled  us. 

The  furniture  of  these  little  houses  consisted  of  a  bed-stead,  and 
if  required,  a  table.  Both  were  made  by  sticking  stakes  into  the 
ground  and  tying  sticks  across,  so  that  a  plank  or  mat  might  rest 
upon  them ;  but  as  planks  and  mats  were  not  always  at  hand,  the 
surface  of  the  table  or  bedstead  was  formed  from  a  thick  bamboo. 
The  Eader  holding  it  with  one  end  resting  on  the  ground,  slash- 
ed  round  each  joint,  driving  his  bill-hook  lengthwise  into  the  bam- 
boo. When  this  had  been  done  round  every  knot  and  joint,  a  cut 
down  one  side  of  the  bamboo  laid  it  open,  and  it  flattened  out  and 
formed  a  strong  and  elastic  mat  (if  it  may  be  so  called,)  admirably 
adapted  to  support  the  bedding.  Each  of  these  was  about  18  inches 
broad,  and  two  were  more  than  sufficient  for  a  single  bed,  where 
such  sleep  was  to  be  had  as  we  found  in  our  Annamullay  wanderings. 

One  of  the  characteristics  of  the  Kader  was  always  said  to  be 
his  love  of  truth  and  so  we  found  it  on  an  acquaintance ;  although 
on  one  occasion  our  faith  in  it  was  somewhat  shaken  \  when  seek- 
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ing  for  information  as  to  a  line  of  boundary,  a  man  of  one  ELader 
tribe  stood  upon  a  rock,  and  looking  to  the  dark  cloud  overhanging 
us,  wished  that  the  lightning  might  strike  him  to  the  earth  if  that 
was  not  within  his  range  of  forest ;  and  on  his  leaving  the  slab  of 
stone  another  man  as  earnest  in  his  manner  and  as  wild  in  gesture, 
stood  on  the  self-same  spot  and  called  the  flash  to  settle  the  dis- 
puted  point  by  smiting  him  if  he  was  not  within  his  own  tribe's 
limits.  It  was  diflficult  to  reconcile  these  counter  statements ;  but 
it  was  probably  a  point  that  had  been  fought  for  from  the  earliest 
time. 

The  Kaders  do  not  cultivate  but  live  much  on  the  roots  and 
fruits  the  jungle  yields  spontaneously.  They  do  however  obtain 
grain  and  cotton  cloth  by  barter  with  the  people  of  the  plains, 
which  they  pay  for  in  wild  ginger,  turmeric,  bees-wax  and  gums 
of  different  kinds.  The  mention  of  bees- wax  calls  to  my  recollec- 
tion a  conversation  that  astonished  me  not  a  little.  At  the  time 
it  passed,  we  were  looking  at  some  cliffs  in  the  deep  forest  about 
800  feet  in  height,  against  the  face  of  which  where  reared  bamboos 
with  the  branches  so  cut  off  that  they  left  an  inch  or  two  to  rest 
the  foot  upon,  and  thus  formed  simple  ladders,  not  altogether  easy 
to  use  by  the  uninitiated  because  being  single  sticks  they  turn 
round  under  the  weight  of  those  who  climb  them  ;  but  these  were 
Kader  staircases,  and  the  use  they  made  of  them  was  most  asto- 
nishing. By  means  of  these  bamboos  raised  from  ledge  to  ledge, 
the  wall  of  rock  was  gained  step  by  step,  and  where  the  cliff  over- 
himg,  the  ladder  was  tied  by  twisted  bark  so  as  to  bear  the  climber's 
weight.  It  was  a  marvel  how  they  got  the  bamboos  to  the  ledges 
that  supported  them ;  but  when  I  asked  the  little  man  who  led  me 
through  the  forest  how,  after  they  had  got  the  ladder  in  position, 
they  could  take  the  combs  from  the  bees  that  with  their  vigorous 
attacks  had  driven  us  from  the  summit  of  the  cliff  the  day  before,  he 
began  his  story  by  saying  *' We  wait  till  there  is  no  moon,  and  take 
the  darkest  night"    Imagine  the  nerve  required  for  that. 

These  little  dwarfish  people  file  their  front  teeth  into  points,  to 
facilitate  their  eating  the  hardest  roots.  There  is  some  nerve  shown 
in  this  too,  and  we  may  look  with  wonder  and  respect  upon  the 
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exiled  lords  of  the  ancient  land»  when  we  see  that  rather  than 
serve  those  who  usurped  the  country  they  chose  to  live  where  the 
food  was  beyond  their  natural  powers,  and  could  be  eaten  only  by 
such  a  preparation  of  their  teeth.  It  is  possible  that  in  the  ab- 
sence of  better  arms  they  reckoned  upon  these  pointed  teeth  as 
weapons  in  case  their  conquerors  should  follow  them  to  their 
mountain  home. 

I  must  say  a  few  words  as  to  the  consequences  of  this  short  ex- 
cursion in  the  Annamullays.  As  it  so  happened  that  in  1847  the 
Coimbatore  district  was  taken  within  the  limits  of  my  range  as 
Civil  Engineer  of  the  7th  Division,  the  Government  offered  to  place 
means  at  my  disposal  for  working  the  forests  on  the  public  account. 
This  I  did  on  being  allowed  to  select  Lieut.  Michael  of  the  39th  Regt. 
as  the  Executive  Officer.  Mr.  Michael  undertook  the  work,  and 
carried  it  out  with  great  energy.  The  saving  in  the  cost  of  teak 
timber  has  been  very  considerable ;  and  although  it  has  not  been 
found  practicable  to  substitute  the  saw  for  the  axe  in  the  prepa- 
ration of  the  planks  used  in  ship  building ;  there  has  not  been  that 
reckless  waste  which  characterized  the  working  of  the  forest  for- 
merly. 

One  good  effect  of  Lieut.  Michael's  labors  in  the  hills  has  been 
the  emancipation  of  the  hill  people  from  those  who  rented  the 
wild  products  of  the  jungles,  and  had  the  monopoly  of  all  that 
was  brought  out  of  them  for  barter.  This  monopoly  led  to  the 
Kaders  being  in  a  state  of  dependence  upon  any  low  country 
shopkeeper  who  offered  the  highest  rent  for  the  year.  And  it  may 
be  supposed  that  under  such  circumstances  they  had  but  an  indif • 
ferent  market  for  the  produce  of  their  labor,  while  cultivation  on 
their  own  account  was  strictly  forbidden  by  the  renters. 

Mr.  Thomas,  the  Collector  of  Coimbatore,  availing  himself  of  the 
presence  of  Mr.  Michael  in  the  hills,  obtained  the  sanction  of  Go- 
vernment for  his  being  invested  with  the  powers  of  a  Magistrate 
and  the  discontinuance  of  the  renting  system ;  and  thus  gave  the 
Kaders  freedom  either  to  cultivate  or  trade,  and  to  dispose  of  their 
products  to  those  who  offered  them  the  best  price. 
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I  wish  I  could  add  to  this  very  favorable  change  in  the  state  of 
the  AnnamuUays,  that  it  was  no  longer  the  resort  of  smugglers,  but 
unfortunately  the  Native  States  of  Travancore  and  Cochin  have  not 
yet  followed  the  liberal  policy  of  the  British  Qovemment  in  sacri- 
ficing the  profits  of  the  Tobacco  Monopoly  to  the  moral  well-being 
of  the  people. 


SELECTIONS. 

New  Cinghalese  Plants. 

No  I. 

We  now  proceed  to  avail  ourselves  of  the  permission  accorded 
to  us  by  Mr.  Thwaites*  to  republish  the  new  Plants  discovered  by 
him,  in  the  Island  of  Ceylon  and  contributed  to  the  Kew  Miscellany. 

The  two  following  plants  occur  in  Vol.  IV.  page  1,  of  thatyalu- 
able  and  interesting  publication. 

The  first  of  the  two  is  a  new  species  of  an  already  established 
genus.  Epicarpuru8f  one  of  the  group  of  Batie^  which  after  hav- 
ing been  included  among  the  Eufhobbiace^  has  now  been  rightly 
transferred  to  the  natural  family  of  Ubticace^.  The  Bjltiejb  are 
well  represented  in  Southern  India  by  Baits  spinosa  of  Roxburgh, 
common  in  the  N.  Circars  under  the  name  of  Qorati  or  Kortii; 
Epicarpurus  orientalts  {Trophis  spinosa  Roxb.)  Telugu  name,  AYo- 
nica ;  and  Trophis  aspera  frequent  in  all  parts  of  the  Camatic,  in 
Telugu  Barinika^  in  Tamil  Piraya,  To  the  same  group  also  belong 
the  celebrated  cow  tree  of  the  Caraceas,  Oalactodendron  utile  or  Palo 
de  Vaca  of  Humboldt  and  the  Jamaica  bread-nut  tree,  Brorimum 
Alicastrumy  Sw. 

The  Indian  congeners  also  abound  in  a  milky  juice  but  it  does  not 
seem  to  be  turned  to  any  economical  purpose,  except  in  the  case 
of  Trophis  aspera,  the  juice  of  which  is  sometimes  mixed  with  cow's 
milk  and  heated  to  cause  it  to  curdle.  Its  leaves  are  employed  as 
a  polishing  agent  by  workers  in  ivory.  W.  £. 

«  Joamal  Vol  I.  p.  283-4,  Proceedings  of  Maroh  12, 1867. 
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On  two  new  Plants^  Efica&fxtbxts  Zeylanica  and  Doona  Zetla- 
NicA,  found  in  Ceylon  ;  In/  G.  H.  W.  Thwaites,  Esq.,  Director 
of  the  Botanic  Oarden  of  Peradenia, 

Eficabpxtbus  Zeylanica,  Thw. 

Fnitex  ramosuB,  foliis  subrhombeo-lanceolatis  acuminatis  glabria 
remote  •pinuloso-serratis,  floribus  masculis  dense  capitatis,  capi- 
tolis  oblongb,fcexnmeis  racemosiSypedicelUsapiceincrassatiafnic- 
tiferia  valde  elongatis. 

A  shrub  or  small  tree^  eight  or  ten  feet  high,  sparingly  spinose, 
much  branched ;  the  extremities  of  the  young  branches  with  a 
few  short  scattered  hairs.  Bark  dark  brown,  somewhat  rugose. 
Leaves  smooth,  flaccid,  lanceolate  or  rhomboido-lanceolate,  serrated, 
one  and  a  half  to  two  inches  and  three-quarters  long,  by  three- 
quarters  to  one  inch  wide,  tapering  towards  the  slightly  hairy  very 
short  petiole,  with  glandular  puncta  Tery  minute  and  numerous. 
Male  ikfIiOBESCEKCE  pale  yellow ;  anthers  nearly  round,  with  a 
green  spot  on  the  back ;  bracts  small,  inconspicuous.  Sepals  mem- 
branous, obtuse.  Fekale  ikflobescencb  :  Jiiwers  green,  on 
rather  long  pedicels ;  sepals  acute.  Stigmas  with  brown  villi  on 
their  inner  face. 

The  male  of  the  species  just  described  bears  a  considerable  re« 
semblance  to  Morus,  and  might  easily  be  mistaken  for  a  member 
of  that  genus,  but  it  will  be  seen  that  the  structure  of  the  female 
plant  differs  essentially  from  that  of  Morus, 

The  ovule  in  this  plant,  which  at  first  merely  causes  a  slight 
protuberance  on  one  side  of  the  ovary  during  its  development  forces 
itself  out  of  it,  as  it  were,  and  at  last  occupies  the  summit  of  the 
flower  having  pushed  the  upper  part  of  the  ovary  with  the  stigmas 
on  one  side.  It  then  has  the  appearance  of  a  naked  seed  seated 
upon  an  enlarged  receptacle. 

The  Peradenia  Herbarium  contains  another  species  of  the  genus, 
allied  to  the  above,  but  differing  in  its  more  rigid  habit;  the 
branches,  which  are  of  a  pale  ash-colour,  all  terminating  in  spines. 
The  young  male  inflorescence  differs  too  in  being  enclosed  in  rather 
large  brown  scaly  bracts ;  and,  in  the  only  specimen  of  the  female 


104  Seleclions.  [no.  8^  nkw  skbiss^ 

plant  I  have  seen,  the  sepals  are  large  and  leaMike»  completely 
covering  the  fruit.  (It  is  probably  Trophis  spinosa^  Roxb.— >£picar« 
purus  Timorensis,  Dene,)  ThtoaiUs. 

We  are  indebted  to  Dr.  Arnott  for  the  following  notes  on  the 
genus  Epicarpurus  and  its  allies  : — 

Blume,  in  his  Bijdr.,  p.  488,  has  established  the  genus  Epicar" 
purus  for  a  plant  he  calls  E,  orientalts^  and  for  which  he  cites 
Rheede,  Hort.  Mai.,  vol.  i.  t.  43  ;  this  last  is  universally  allowed 
to  be  TrophU  aspera,  Blume,  in  the  edition  I  possess,  and  the 
only  one  I  ever  heard  of,  gives  us  no  information  as  to  the  relative 
size  of  the  two  cotyledons ;  but  M.  Decaisne,  in  his  *  Herb  Timo- 
rensis Descriptio,*  p.  171,  says,  **  M.  Blume  indique,  dans  son 
Bijdragen^  les  cotyledons  de  son  Epicarpurus  comme  etant  in^gaux." 
In  the  E,  TimorenstSt  which  Decaisne  describes  and  figures  in  that 
memoir,  the  cotyledons  are  represented  unequal,  but  he  adds  that  in 
**  Trophii  aspera^  Wall.  L,  n.  4,640,"  the  cotyledons  are  foliaceous 
and  equal. 

I  do  not  know  precisely  what  plant  M.  Decaisne  had  before  him, 
but  in  all  that  I  have  examined  under  the  name  or  similitude  of  T. 
aspera^  the  cotyledons  are  nearly  as  described  by  Roxburgh  in  his 
Flor.  Ind.  vol.  iii.  p.  761,  and  represented  in  a  drawing  in  the 
E.  I.  C.  Museum,  tab.  118,  viz.,  "  cotyledons  two,  very  unequal, 
the  largest  being  nineteen-twentieths  of  the  whole  embryo,  and 
one  side  divided  half -way  through  into  two  lobes :  the  small  cotyledon 
is  hid  between  the  lobes  of  the  larger  one.''  If  M.  Decaisne  has,  from 
its  smallness,  overlooked  the  one  cotyledon,  and  mistaken  the  two 
lobes  of  the  greater  one  for  two  equal  cotyledons,  the  difference  be- 
tween his,  Roxburgh's  and  my  observations  will  be  accounted  for. 
At  all  events,  I  consider  that  T.  aspera  (and  so  marked  is  that 
species  that  I  have  seen  no  other  confounded  with  it)  must  be  held 
as  the  type  of  Epicarpurus  of  Blame. 

In  his  <  Bijdragen/  p.  507,  Blume  suggests  that  his  Urtica  spi^ 
nosa  is  another  species  of  Epicarpurus:  Decaisne  adds  E.  Timoren^ 
su^  and  says  that  Albrandia  of  Gaudichaud  also  belongs  to  it.  Qau- 
dichaud's  character  of  Albrandia,  in  Freycinet's  Voy.  p.  709,  is  too 


APRIL— JTJNB,  1867.]  Neu>  Cinglialese  Plants.  105 

imperfect  to  permit  me  either  to  affirm  or  deny  this,  and  I  have  seen 
no  specimens ;  but  all  the  species  with  which  I  am  acquainted, 
either  by  specimens  or  figures,  are  famished  with  thorns  and  smooth 
leaves,  except  the  original  species  {Trophta  aspera)  :  in  all,  except 
it,  the  ovary  undergoes  an  unequal  development,  the  side  to  which 
the  ovule  is  attached  enlarging  more  rapidly  than  the  opposite  one ; 
so  that  the  style,  which  at  first  is  at  the  apparent  as  well  as  real 
apex  of  the  ovary,  appears  at  length  lateral,  and  the  ovule  becomes 
more  elevated  than  the  base  of  the  style. 

The  original  and  genuine  species  of  Fpicarpurus  scarcely  exhi- 
bits any  tendency  to  this  kind  of  resupination,  and  has  no  spines. 
To  the  spinous  section  I  refer  Trophis  spinosa,  Hoxb.  Fl.  Ind.  vol. 
iii.  p.  762  {T,  taxi/ormisy  Hook,  et  Arn.  in  Bot.  Beech.  Voy.  p,  215, 
or  T.  iaxotdes,  Hoxb.  in  E.  I.  C.  Mus.  tab.  120,  and  in  Roth,  Nov. 
Sp.  p.  368),  Epicarpurus  Timorensis^  Dene.,  which  scarcely  differs 
as  a  species,  unless  characters  not  alluded  to  in  the  description  and 
figure  can  be  derived  from  the  specimens,  and  a  Ceylon  species, 
from  Mr.  Thwaites,  lately  submitted  to  my  inspection,  in  which  the 
perianth  of  the  female  fiower  does  not  seem  to  enlarge  with  and  at 
length  conceal  the  fruit,  in  that  respect  resembling  more  the  ge- 
nuine Epicarpurus^  while  the  foliage  and  fruit  are  those  of  the  spu- 
rious group.  All  these  have  the  female  fiowers  solitary  or  nearly 
so,  and  the  males  in  globular  heads  or  very  short  nearly  globular 
racemes ;  but  if  there  be  no  mistake  in  Blume's  work,  his  Trophis 
spinosa  has  the  flowers  spicate  (at  least  his  generic  character  indi- 
cates this),  and  his  short  description  of  Urtica  spinosa  seems  to  in- 
dicate the  same  structure. 

Epicarpurus  micfophyllus^  Raoul  in  Ann.  Sc.  Nat.  ser.  3.  vol.  ii. 
p.  117,  and  Choix  de  PL  Nouv.  Zelande,  p.  14.  t.  8,  has  the  male 
fiowers  in  bracteated  spikes  or  rather  catkins,  and  the  female  as  in 
Epicarpurus  orienialis,  but  the  embryo  is  described  "  cotyledonibus 
conduplicatis  aqualibus  plicatis  foliaceis.*'  Raoul  adds,  "  Notre 
Epicarpurus  microphyllus  appartient  bien  au  genre  oil  je  I'ai  classe 
par  forme  de  ses  cotyledons  :  les  Trophis  ont  les  cotyledons  charnus 
et  tres  inegaux,  tandis  que  dans  la  plante  qui  nous  occupe  ils  sont 
chiffonnfes  et  foliaces.''    Were  the  only  difference  between  Trophis 
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and  Epicarpurus  to  consist  in  the  proportion  of  the  cotyledons,  I 
fear  that  they  must  be  again  united :  in  Epicarpurus  the  cotyledons 
are  often  thick,  but  they  are  constantly  folded  and  crumpled.  Of 
the  Trophis  Americana*  which  is  the  type  of  the  genus  TrophU, 
I  have  not  examined  the  seed,  nor  does  M.  Trecul  (Ann.  Sc.  Nat. 
ser.  3.  vol.  viii.  p.  147)  describe  it;  but  there  are  abundant  marks 
of  distinction  in  the  spicate  inflorescence  and  tubular  perianth. 

Trophis  and  Epicarpurus  both  belong  to  the  Jlorea  as  charac- 
terized by  Trecul,  the  stamens  being  inflexed  during  ajstivation. 

In  Trecul's  memoir  alluded  to,  an  error  occurs  as  to  Trophis 
spinosay  Roxb.  This  I  have  said  is  one  of  the  thorny  species  of 
Epicarpurus^  and  almost  identical  with  E,  Timorensis  of  Decaisne, 
as  every  one  must  acknowledge  who  reads  attentively  Roxburgh's 
description  (Flor.  Ind.  vol.  iii.  p.  762) ;  but  Trecul  refers  it 
(p.  123)  to  Cudrania  Javanensisy  a  plant  belonging  to  his  Artoearpett^ 
having  the  female  flowers  in  dense  capitula,  arranged  in  umbels, 
and  with  a  simple  style.  In  this  he  has  been,  perhaps,  misled  by 
Blume,  who,  in  his  *  Bijdragen,'  p.  489,  appears  to  have  described 
a  species  of  Cudrania  (probably  C  obovala.  Tree.)  under  the  name 
of  Trophis  spinosa,  Roxb.  Indeed  Roxburgh  himself  may  have  led 
others  astray,  the  plant  to  which  he  gave  the  manuscript  name  of 
Trophis  spinosa  at  an  early  period  of  his  botanical  career,  and  under 
which  he  deposited  a  draining  in  the  E.  I.  C.  Museum  (tab.  119), 
and  which  name  was  adopted  by  Willdenow,  never  having  been 
published  by  him  as  such  :  in  fact,  his  manuscript  T.  spinosa^  and 
consequently  the  T,  spinosa  of  Willd.  Sp.  PL  vol.  iv.  p.  735,  is  the 
Baiis  spinosa  of  the  *  Flora  Indica'  (vol.  iii.  p.  762) ;  nor  is  T  acu* 
leata.  Roth,  Sp.  Nov.  p.  368,  at  all  distinct :  this,  although  belong- 
ing to  the  Morea,  has  the  habit  of  Cudrania,  and  Is  the  Plecosper- 
mum  spinosum.  Tree.  (1.  c.  p.  124).  So  far  as  I  can  ascertain,  the 
Cudrania  Javanensis,  Tree,  was  unknown  to  Roxburgh,  although 

*  Trophis  Ramon  from  Mexico  (Linnica,  toI.  tI.  p.  857)  is  scarcely  diatmet. 
The  specific  name,  too,  is  unfortunate,  being  obTiou»Iy  the  same  as  Hamoon,  bj 
nhich  T.  Americana  is  known  in  Jamaica.  Ramon  is  a  Spanish  expression  for 
amall  boughs  or  twigs,  which,  w!ien  broken  ofl,  are  suitable  as  fodder  for  cattle, 
and  it  does  not  indicate  the  species  of  plant. 
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I  feel  satiBfied  that  the  other  species  placed  by  Roxburgh  in  Baits 
{B,/ruticoia)  is  referable  to  Cudram'a. 

M.  Trecul  states  that  the  specimens  received  by  M.  Delcssert, 
and  at  the  Paris  Museum,  from  Dr.  Wallich,  under  No.  4641  of 
his  list,  belong  to  two  different  genera ;  M.  Trecul  adds  however, 
that  these  specimens  were  from  Nepal.  Now  herein,  I  believe,  is 
some  error ;  for,  although  Cudrama  Javaneruis  be  found  in  Nepal, 
1  have  reason  to  suppose  that  PUcospermum  is  not,  and  conse- 
quently that  there  must  have  been  some  mixture  of  labels ;  indeed, 
from  the  rapidity  with  which  Dr.  Wallich  distributed  the  large  col- 
lection under  his  charge,  he  could  not  overlook  every  specimen,  but 
was  obliged  to  leave  much  to  those  friends  who  assisted  him.  As 
M.  Trecul  does  not  state  the  Utter  attached  to  the  specimens,  1  have 
no  means  of  checking  the  error,  but  shall  here  state  in  detail  the 
result  of  my  own  examination  of  most  of  the  suite  of  specimens  re- 
served for  the  India  House,  and  now  belonging  to  the  Linnean  So* 
cicty  of  London. 

464 1  A,  Herb.  Heyne,  from  the  Peninsula,  is  Plecospermum  spino^ 
sum,  with  some  specimens  accidentally  mixed  of  Pisonia 
aculeata,* 

B,  from  Nepal,  appears  to  be  Cudrania  Javanensts,  but  the 
specimens  are  bad ;  this  species,  however,  is  to  be  seen  in 
various  herbaria  from  Nepal,  collected  by  Dr.  ^Yallich,  in 
1822. 

C,  Rohilcund.     (On  this  I  have  no  notes.) 

D,  from  the  Hort.  Bot.  Calc,  is  Cudrania  Javanensts,  with 
one  piece  of  Plecospermum  spinosum.  The  former  was  in- 
troduced from  Nepal  into  the  garden  by  Dr.  Wallich,  and 
the  latter  from  Coromandel  by  Dr.  Roxburgh,  in  1802  ;  con- 
sequently both,  beiDg  cultivated  there,  may  have  got  mixed 
by  those  who  dried  them ;  but  it  rather  appears  to  me  that 

*  Iq  the  Lionean  herbarium  are  two  specimeoi,  one  marked  by  Linnseua  P. 
aculeaCa,  tho  other,  with  smaller  leaves,  is  unoamed  by  him  but  marked  by  8lr  J. 
£.  Smith  P.  mUis,  L.  This  last  agrees  with  the  specimen  mixed  with  Wall.  L« 
4611  A,  but  not  with  Liansus's  description  of  P,  mitis,  of  which,  however,  he  had 
no  specimen. 
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the  specimens  of  Plecospermum  belonged  to  the  letter  E,  from 
>vhich  packet  they  had  dropped  out,  and  that  they  were  not 
derived  from  the  garden  at  all ;  at  the  same  time  I  may  state 
that  in  some  herbaria  specimens  of  Plecospermum  only  are  to 
be  found  under  the  letter  D :  it  is  readily  recognized  by  the 
paler,  almost  livid  and  ob ovate  leaves. 

£,  from  the  Peninsula  (Herb,  Wight),  is  Pleeospermum  spi' 
noeum. 

F,  from  Taondong.     On  this  I  have  no  notes ;  but  if  my  re« 
collection  be  correct,  both  C  and  F  are  species  of  Cudrania, 

I  may  here  add  that  of  Wallich's  List, 

No.  4642,  or  Trophis  Heyneanay  is  T.  epinosa^  Roxb.  Fl.  Ind.,  or  T, 
taxoidesj  Heyne  and  Both,  and  is  therefore  a  species  of  Bpi- 
carpurus. 

4643  A,  or  Batis  /ruticosa^  is  JBatis  fruttcosoy  Roxb.,  but  is  a  species 
of  Cudrania, 

B  seems  somewhat  different. 

Morus  f  scandenSf  Wall.  L.  n.  4652,  is  the  same  as  M.  Javanica^ 
Blume,  Bijdr.  p.  488,  and  Trophis  scandenSy  Hook,  et  Am.  Bot. 
Beech.  Voy.  p.  214,  and  is  a  species  of  MalaiaiOy  a  genus  of  3Iorea, 
closely  allied  to  Trophis^  but  perhaps  sufficiently  distinct  by  the 
number  of  stamens. 

To  sum  up  these  remarks : — Trophis  spinosa,  Roxb.  Fl.  Ind. 
(and  the  only  plant  intended  by  him  under  this  name  in  his 
published  works),  is  an  Epicarpurus,  T,  spinosa,  Roxb.  MSS.,  and 
of  his  earlier  collections,  as  well  as  of  Willdenow,  or  Batis  spinosa, 
Roxb.  Fl.  Ind.,  is  Plecospermum  spinosum  of  Trecul,  to  which  also 
T.  aculeaia  of  Roth  must  be  referred,  which  is  truly  a  Coromandel 
plant,  and  not  from  Nepal.  T.  spinosa.  Wall.,  from  Nepal,  is  Cu^ 
drania  Javanica;  to  which  genus  Batis  fruticosa,  Roxb.,  and  several 
species  from  the  islands  to  the  east  of  India,  belong. 

I  have  only  to  add  that  in  the  fifteenth  volume  of  the  Linnsea, 
Spanoghe,  in  his  Catalogue  of  Timor  plants,  enumerates,  at  p.  355, 
<^  Trophis  spinosa,  Roxb.,"  and  *'  T  coccinea,  Zp.:"  notwithstanding 
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that  be  strangely  refers  these  to  the  ThymeleacecB^  leaTiug  doubts 
even  as  to  their  affinities,  1  am  inclined  to  think  that  both  are  species 
of  Cudrania,  and  probably  both  described  by  Trecul. 


DooKA.  Zetlanica,  Thw, 
Nat.  Ord.  Diftebocabfeje. 

Chab.Qek. — DooKA,  nobis. — Arbor  ingens,re8inifera,  versus  api- 
cem  ramosissima.  Folia  altema,  stipulata,  vernatione  condup- 
licata,  nee  plicata;  attpulis  binis  deciduis.  Calyx  persistens,  5- 
partitus,  in  sestivatione  contortus ;  aepalis  duobus  interioribus 
minimis,  tribus  exterioribus  majoribus  crescentibusque.  Corolla 
5-petala  ;  fetalis  ad  basin  connatis.  Stamina  16,  bi-seriata;  fi^ 
lamentis  dilatatis  ad  medium  connatis  ;  antheris  subquadratis  in« 
trorsis,  longitudinaUter  dehiscentibus,  singula  claviculo  dorsali 
instructa.  Ovarium  superum,  S-loculare,  loculis  2-spermis; 
ovulis  semianatropis  pendentibus.  Stylu9  simplex,  curvatus.  Stig- 
ma simplex.  Inflorescentia  ad  apices  ramotum^  paniculata  ;  pa- 
niculis  axillaribus  terminalihusque, 

Doona  Zeylanica, 

A  tree,  sixty  feet  in  height  and  upwards,  with  a  single  trunk, 
much  branched  towards  the  upper  part.  Bark  rough  and  cracked. 
Branches  terete,  smooth.  Leaves  petiolated,  flat,  penniveined  with 
very  numerous  intermediate  reticulations,  lanceolate,  2-2J  inches 
long  and  |  of  an  inch  wide,  dark  green  above,  paler  beneath, 
rounded  at  the  base,  tapering  towards  the  apex  into  a  rather  long 
acumen  with  an  abrupt  point.  Petioles  ^  an  inch  in  length,  grooved 
along  the  upper  surface.  Branches  of  the  panicles  pale,  jointed, 
with  small  brown  deciduous  bracts.  Calyx  pale  green,  tinged  with 
red,  the  three  enlarged  leaves  becoming  of  a  deeper  red  colour. 
Petals  pale  rose-colour,  darker  at  the  tips.  Stamens  with  white  di« 
lated^/am6n/«,  which  are  united  more  than  half-way  up.  Anthers 
yellow,  with  a  dark  red  dorsal  claviculus.  Ovary,  style,  and  stiy^^ 
ma  pale  green 

This  fine  forest-tree  is  very  abundant  in  some  parts  of  the  Cen« 
tral  Province  of  Ceylon^  especially  on  the  crests  of  the  hills ;  the 
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timber  is  much  esteemed  for  building  purposes,  and  the  resin  tihich 
exudes  in  considerable  quantity  from  any  wounded  part  of  the  tree 
is  sometimes  \ised  by  tne  natives  for  burning  in  their  houses,  being 
first  mixed  with  the  husks  of  paddy.  The  resin  is  soluble  in  spiriti 
of  wine  or  turpentine,  and  makes  an  excellent  varnish* 

The  tree  is  called  by  the  Cinghalese  "  Doon,**  or  Docn-gaha; 
anglic^,  Boon  or  Doon-iree  ;  whence  our  generic  name  Doana,  (The 
genus  is  nearly  allied  to  Hopeaa.-^ED.)--Kew  Misc.  vol.  IV.  p.  1. 

In  a  subsequent  volume,  the  following  character  of  the  embryo 
is  added : 

Embryo  Cotyledonibus,  foliaceis,  valde  inequalibus;  hamm 
maxima  inter  stratum  oleoso-albumenosum  contorto-convoluto,  in 
germinatione  inclusa ;  altera  brevissima,  in  germinatione  ssepissime 
emergente. 

This  shows  the  genus  Doona^  Thw.  to  be  very  distinct  from 
Hopta^  Rox.  t.,  the  Cotyledons  of  which,  like  those  of  Vatica^  L. 
are  subequal,  very  fleshy,  and  emergent  in  germination. 

Seven  species  of  Doona  have  now  been  detected  in  Ceylon. — 
/6tGf,viii.  377. 


Observations  on  Free  Labour  Cotton  of  Honduras  and  Yueatany  tn 
the  West  Indies ^  and  of  Western  Africa^  and  Natal;  also^  HeUs' 
tive  to  East  Indian,  and  Slave  Grown  Cotton  of  the  United  States^ 
by  James  Banks,  late  of  Honduras. 

Extracted  from  the  '*  T&amsactions  of  tho  Socibty  of  Aets/'  for  1847-8. 
My  friend  Dr.  James  Thompson,  having  submitted  to  the  Society 
a  sample  of  the  common  indigenous  Cotton  of  Yucatan,  on  the 
Gulph  of  Mexico,  and  of  the  fine  Anguella  sort  from  British  Hon- 
duras, for  the  purpose  of  showing  the  valuable  qualities  that  might 
be  obtained  from  these  quarters  by  free  labour,  I  was  induced  to 
present  several  samples,  collected  by  me  in  that  Settlement ;  and, 
at  the  suggestion  of  your  Committee,  the  following  observations 
are  thrown  together : — 
The  importance   of  our  Cotton  Manufactures;  the  successful 
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competition  of  the  American  ivhite  and  gray  fabrics  ivith  thope  of 
Britain  in  foreign  markets  ;  the  great  production  of  the  raw  ma- 
terial by  slave  labour  in  the  States ;  the  general  inferiority  of  that 
imported  from  India  ;  the  practicabilty  of  obtaining  larger  supplies 
by  free  labour  from  other  quarters  within  our  reach  ;  the  improve- 
ment of  the  staple  and  consequently  of  the  fabric ;  and  the  open- 
ing of  new  markets  in  Africa  and  elsewhere,  will  be  the  subject 
of  the  few  accompanying  remarks,  but  which  deserve  more  atten- 
tion than  the  writer  has  been  able  to  devote  to  them. 

AMERICAN  COTTON,  QUANTITIES,  VALUES. 
The  Honorable  Levi  Woodbury,  Secretary  of  the  United  States 
Treasury,  and  Speaker  of  the  House  of  Representatives,  in  a  letter 
on  the  cultivation  and  foreign  trade  of  Cotton,  states  that : — 

The  Cotton  crop  of  the  United  States  in  1835  was  estimated  at 
480,000,0001bs.  weight ;  which,  computing  3001bs,  to  the  acre, 
would  give  1,600,000  of  acres,  and  at  250lbs.  per  acre,  1,920,000 
acres  cultivated  for  Cotton. 

Value  of  land  2,000,000  acres  at  20  dollars  per  acre,  about  £4 
Sterling,  is  40,000,000  dollars,  or  about  £8,000,000  Sterling. 

340,000  field  hands,  (that  is  slaves)  supposed  to  be  employed, 
estimated  then  at  800  dollars  each  is  272,000,000  dollars,  being 
£54,400,000  Sterling ;  also  340,000  assistants,  estimated  at  half- 
price. 

Total  capital  invested  in  theUnitedStates,  in  the  production  of  cot- 
ton, estimated  at  800,000,000  dollars,  being £160,000,000  sterling.* 

The  quantity  in  the  year  1834-5,  was  1,254,000  bales,  of  about 
350  to  400  lbs.  each,  in  1842-3  it  was  nearly  double,  or  2,378,000 
bales  ;t  so  that  the  total  investment  in  the  cultivation  of  slave 
grown  Cotton  in  the  States  will  be  now  nearly  £300,000,000  Sterling. 

Of  the  unfortunate  system  of  slavery,  which  Britain  left  in  her 
former  American  plantations,  the  principal  supports  are  Cotton, 
Tobacco,  and  Rice.     Out  of   113,000,000  dollars  of  domestic  ex- 

*  See  Tablet  and  Extracts  from  laid  Letter  in  American  Almanac  for  I837| 
page  93. 
t  Cotton  crop  of  Unitad  States  for  1843. 
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ports  in  the  year  1840,  the  then  Talue   of  cotton  was   63,000,000 
dollars:  being  £12.600,000  Sterling. 

Tobacco,  9  to  10,000,000  dollars  ;  being  £2,000.000  Sterling- 
Rice  under  3,000,000  dollars;*  being  £400.000  Sterling. 
Of  above  2,000,000  bales  of  American  Cotton  exported  in  1842-3, 
Britain  took  nearly  1,600,000  bales  ;  France  below  350,000  bales; 
other  foreign  countries  less  than  200,000  bales.     Of  the  growth  of 
tliat  year,  which  was  2,378,000  bales,  the  American  manufactttrcrs 
consumed  325,000  bales,  or  nearly  as  much  as  was  exported  to 
France.     Of  Tobacco,t  Great  Britain  and   the  Colonies  took  one- 
third  in  quantity,  but  nearly  one-half  in  value,  in  the  year  1835 ; 
so  that  England  may   be   said  to  employ   three- fourths  of  the 
American  slaves   engaged  in  planting  Cotton   and  half  to  a  third 
of  those  who  cultivate  Tobacco  for  export.     It  becomes  therefore, 
a  national  obligation  on  our  part,  to  study  every  means  by  which 
those  products  may  be  obtained  by  fairly  paid  labour. 

Our  supposed  dependance  on  the  "  Great  Staple"  of  America  is 
thus  expressed  in  the  Times,  (30th  Oct.,  1845,)  in  an  article  from 
the  Washington  Union — of  which  the  following  is  an  extract  "  The 
"  English  experiment  in  the  East  has  signally  failed.    It  was  made 
«  under  the  most  favourable  auspices  in  different  parts  of  India. 
"  It  has  succeeded  in  none  of  them.     It  was  made  under  the  eye 
"  of  ten  experienced  planters  from  the  cotton  regions  of  the  United 
«  States  with  the  best  American  cotton-seed  ;  but  it  has  failed  ! 
•*  Nature  forbids  any  serious  competition  between  the  cotton  of  the 
"  East  Indies  and  that  of  the  United  States.  The  Southern  portion 
««  of  our  country  stands  unrivalled  in  the  production  of  a  staple 
«  which  constitutes  the  basis  of  the  most  important  manufacture 
««  both  in  Great  Britain  and  on  the  continent.     Britain  would  have 
"  attempted   to  make  herself  independent  of  the  United  States, 
«•  throwing  her  own  manufactures  into  Texas,  upon  terms  that 


•  "BxporU  of  United  states,  produce  for  1840--- American  AlmmnM  for  1842, 
p*S*  118-9. 

tMad*  »P  from  T.W«  of  T.b.ceo  Export,.  In  Americn  A'mMiac  1S3S,  pig* 
125* 
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**  would  have  defied  the  competition  of  our  own  fabrics ;  and  re- 
*^  ceiving  the  raw  material  in  return,  upon  better  terms  than  she 
<'  could  have  obtained  the  growth  of  our  own  Southern  cotton 
''  lands.  The  Acquisition  of  Texas,  therefore,  makes  her  greatest 
"  interest  (the  most  important  branch  of  her  manufacturing  system) 
"  dependent  upon  us.  In  the  same  proportion,  of  course,  it  giyes 
**  us  every  advantage  in  competition  with  her.  The  Acquisition 
**  of  Texas  thus  puts  us  in  possession  of  almost  all  the  best  lands 
*'  in  the  world  for  the  growth  of  cotton ;  and  this  is  decidedly  one 
**  of  the  most  important  staples,  in  every  respect,  than  can  be  cul- 
*'  tivated  by  man.  If  we  do  not  hold  the  monopoly  of  the  article, 
**  yet  we  produce  it  of  better  quality,  and  in  greater  quantity,  than 
**  any  other  coimtry.  Thus  it  becomes  an  unfailing  source  of 
*'  wealth  and  abundance-^of  prosperity  in  peace,  and  of  power  in 
"  war.''  This  assertion  brought  several  communications  to  the 
Timesy  and  Aianchisier  Ouardian  ;*  from  which  it  appeared  that, 
though  the  American  seed  had  generally  failed,  from  excessive 
drought  or  neglect  of  local  irrigation,  yet  it  had  succeeded  in 
several  districts,  especially  at  Dharwar ;  was  progressing  among 
the  natives ;  that  the  American  Saw  Gin  had  been  advantageously 
applied,  giving  all  the  benefit  of  celerity,  cleanness,  and  superior 


#  London  Time$,  aOth  Oot,  6th  and  10th  Nov.,  and  26th  Deo.  18i5.  Man* 
cheiter  Chiordian  of  tho  27th  Aug.,  8th  Nov.,  and  6th  Deo.  18i5.  The  Manchn- 
t$r  Qtiardian  of  the  let  Jan.  1842,  and  following,  haa  a  valuable  letter  from  the 
Chamber  of  Commerce  at  Bombay,  on  improving  Cotton  cultiTation  of  India. 

\*  Since  the  above  communication  wai  made  to  the  Society  of  Arte,  much  va- 
Inable  information  hat  appeared  in  the  Public  printe,  &o. 

Beiideithe  Parliamentary  Report  of  1848  on  the  Growth  of  Cotton  in  India, 
twoartideainthe  Maneheeter  Guardian  of  5th  June,  1847  from  the  **  Bombay 
Telegraph"  and  the  **  Calcutta  Englishman,**  would  ihow  our  friends  of  the 
Waehington  Union  that  luppliet  of  firee  grown  Cotton  from  American  Seed  are  far 
from  a  hopeloM  attempt  If  reatriotioni  on  Land,  and  internal  commerce  are  re- 
moved in  the  forthcoming  renewal  of  the  East  India  Company's  Charter ;  the 
progressive  opening  of  Railways  through  the  three  Presidencies,  may  persuade  our 
transatlantic  customers  that  successful  competition  in  Cotton  will  be  soon  main* 
tained  by  Free  Labour;  and  Great  Britain  is  morally  and  pecuniarly  interested 
to  encourage  the  United  States  by  every  fsir  compensation  to  a  like  attempt 
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quality ;  and  so  much  had  the  native  manufacturers  preferred  it 
that  little  had  reached  Lancashire. 

A  deputation  from  the  Manchester  Commercial  Association  having 
waited  on  the  Directors  of  the  East  India  Company,  5,000  bales  of 
the  best  and  cleanest  cotton  from  American  Seed  were  to  be  pur- 
chased, and  shipped  to  this  country,  that  English  Spinners  might 
have  an  opportunity  of  testing  its  qualities,  in  comparison  with 
American  Growth. 

Thus  has  the  American  Saw  Gin  been  advantageously  applied 
in  India ;  and  it  may  also  be  applied  in  Tropical  Africa,  where  in- 
digenous cotton  exists  ;-»or  wherever  a  favourable  climate  admits 
of  the  seed  being  cultivated  ;  for  it  is  upon  the  power,  continuous 
motion,  and  expedition  of  the  Saw  Gin,  accompanied  by  the  Screw 
Press  for  baleing  it,  that  free  labour  must  depend  for  success ; 
and,  where  the  more  productive  climate  of  the  Tropics  affords  so 
much  larger  returns  than  more  temperate  regions,  there  is  every 
reason  to  expect  successful  competition  with  slave  labour. 

ROLLER  AND  SAW  GINS. 

A  short  explanation  of  the  Roller  and  Saw  Gins  may  enable 
their  application  to  be  better  understood.  The  Roller  Gin,  com- 
monly used  in  India,  consists  of  two  pieces  of  round  hard  wood, 
about  I  to  f  of  an  inch  in  diameter,  fixed  horizontally  into  an  upright 
frame,  and  turned  by  an  endless  screw,  or  oblique  cogs,  by  meant 
of  a  crank-handle  ;  so  that  any  cotton  presented  between  the  two 
rollers  is  drawn  through,  and  the  seed  not  being  able  to  pass,  flies 
off.  It  so  happens,  however  that  the  cotton  of  one  seed  gets  en- 
tangled with  that  of  another,  especially  if  small,  (as  some  of  that 
of  India  is),  whereby  some  seeds  get  pulled  through,  mixing  with 
the  wool,  and  staining  it  from  the  oil  crushed  out  by  the  pressure. 
This  process  is  slow,  and  drags  much  of  the  dirt  of  the  field  along 
with  it ;  though  it  is  supposed  to  hurt  the  staple  less  than  the 
Saw  Gin.  A  model  of  this  Roller  Gin  may  be  seen  in  the  East 
India  Company's  Museum,  among  those  of  oriental  imple- 
ments. When  seeds  are  covered  with  a  thick  down,  the  process 
is  too  slow  to  allow  even  fine  cotton  to  be  freed  from  the  seed  by 
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the  Roller  Oin  ;  and  till  Whitney's  Saw  Gin  was  invented  many 
fine  and  long  stapled  but  downy  seed-cottons  were  abandoned  by 
planters. 

The  Saw  Qin  consists  of  a  number  of  circular  blades  of  iron, 
with  teeth  of  about  |th  to  |th  of  an  inch  long  set  round  a  wooden 
cylinder,  at  about  |ths  of  an  inch  distant  from  each  other  ; — the 
cylinder  in  theHAKD  Saw  Gin  is  moved  by  a  small  wheel  and  pinion : 
the  Saws  just  pass  so  far  between  the  bars  of  an  iron  grating, 
against  which  the  cotton-seed  rests,  as  to  catch  hold  of  the  wool 
and  pull  it  through  the  bars,  leaving  the  seeds  to  revolve  till  com- 
pletely cleaned. 

The  cotton  is  swept  from  the  Saws  by  a  revolving  fanner ;  on 
each  arm  of  which  a  line  of  hair  brushes  is  fixed,  or  any  other  sub« 
stance,  (such  as  Spanish  broom)  that  will  effectually  remove  the 
cotton  before  it  can  be  again  carried  through  the  grating. 
When  these  brushes  are  neglected  the  cotton  gets  cut,  and 
its  long  staple  injured  ;  they  should,  therefore,  be  often  examined 
and  replenished.  The  cleaner,  lighter,  and  longer  stapled  cotton  is 
blown  to  the  distance  of  some  yards  behind  the  Gin,  if  there  is 
space  ;  the  heavier  and  most  dirty  falling  immediately  at  the  back 
of  it.  Thus  two  qualities  may  be  obtained  from  the  same  cotton, 
at  the  same  time.  The  fanner  above  mentioned  is  kept  in  motion 
by  means  of  a  band  and  pullies,  connecting  it  with  the  wooden 
cylinder.  By  the  Saw  Gin  any  seeds,  however  difficult  to  clean  by 
the  Roller  Gin,  are  swept  clear  of  almost  all  the  cotton  on  them  ; 
and  its  operation  is  so  expeditious,  that  while  a  man  will  not  pick 
more  than  2ib8.  of  wool  per  day  by  the  hand^ — ^by  a  small  Saw  Gin 
of  eighteen  saws  he  will  clean  from  50  to  701bs.  The  same  Gin, 
driven  by  steam,  or  other  power,  will  clean  3001bs.  per  day. 

The  Roller  Gin,  propelled  by  the  foot,  like  a  turning  lathe,  and 
used  in  Demerara,  formerly  required  the  labour  of  seven  days 
turning,  besides  six  persons  cleaning,  to  obtain  SOOlbs.  Dutch 
weight ;  thus  giving  only  231bs.  per  man,  and  with  very  hard  work. 
By  the  aid  of  cattle,  a  saving  of  eight  or  nine  days  labour  was  ef- 
fected and  with  very  easy  work  for  the  people  employed ;  four  well 
grown  cattle  being  sufficient  to  furnish  from  900  to  lOOOlbs.perday 
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The  Roller  Qin  U  still  used  for  finer  Sea  Island  Cotton,  which 
would  be  injured  by  the  Saw  Gin.  I  am  told,  that  the  Saw  Gin 
has  been  improved  by  a  mechanic  in  the  serrice  of  the  East  India 
Company,  from  whom  he  has  receiyed  a  pecuniary  acknowled^ent 
for  the  improvement.  An  American  gentleman,  now  in  this  coun- 
try, has  patented  a  different  mode  of  cleaning,  with  all  the  celerity 
of  the  Saw  Gin,  without  injuring  the  staple ;  not  only  removing 
the  seeds,  but  even  the  small  motes  which  weaken  the  thread  and 
render  the  web  rough  and  irregular. 

SCREW  PEE8S. 

The  other  essential  Implement  to  enable  African  or  other  Cot« 
ton  to  compete  with  American  is  the  Screw- Press.  By  compres- 
sing the  wool  into  a  compact  and  square,  instead  of  a  bulky  and 
round  bale,  it  can  be  brought  at  a  freight  of  one  farthing  to  one 
half-penny  per  lb.  which,  otherwise,  could  not  be  shipped  here 
under  one  penny  or  three  half-pence  per  lb. 

The  cotton  is  thrown  into  a  square  box,  and  by  means  of  a  screw 
it  is  pressed  upwards  against  a  beam,  where  the  compactness  of 
the  bale  is  secured  by  ropes  previously  arranged. 

CLEANING  COTTON  FROM  DIFFEEENT  KINDS  OP  8EBD. 
It  is  of  importance  to  attend  to  the  seeds  being  covered  with  a 
thick  down,  or  comparatively  bare,  and  free  from  down.  When 
they  are  covered  with  a  close  adhesive  down,  however  fine  may  be 
the  staple  of  the  surrounding  Cotton,  the  seeds  are  so  difficult  to 
clean  by  the  best  Roller  Gins  as  to  make  the  article  unremunera- 
tive ;  when  the  fine  sorts  are  cleaned  by  the  Saw  Gin,  they  may 
be  torn  and  so  reduced  to  the  better  qualities  of  New  Orleans  or 
Egyptian,  worth  from  6d.  to  Sd.  per  lb. 

If  the  seed  is  of  the  fine  stapled  sort,  and  bare  of  down,  then 
the  Roller  Gin  may  be  employed,  as  injuring  the  fibre  less  than 
the  Saw  Gin ;  of  this  kind  is  the  American  Sea  Island,  which, 
Fhen  so  cleaned,  brings  12d.  to  \Sd.  per  lb.  The  AnguiUa  and 
some  of  the  indigenous  sorts  of  British  Honduras,  comparatively 
bare  of  down,  could  be  advantageously  cleaned  by  the  Roller  Gin, 
and  are  considered  to  resemble  Sea  Island.    Hand  picked  samples 
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have  been  valued  from  10c?.  to  \bd,  and  18c?.  per  lb.,  and  AnguUla, 
from  \M.  to  2*.  per  lb.  The  clustered  seed  of  Honduras,  (sup- 
posed the  Kidney  seed  of  Brazil,)  is  a  strong  and  long  stapled 
cotton^  but  not  fine ;  the  seed  is  almost  bare,  is  very  easily  cleaned 
by  the  Saw  Gin,  and,  from  its  adhering  together  instead  of  being 
in  detached  seeds,  is  easily  picked  from  the  tree,  getting  less  mix- 
ed with  the  Cotton  leaves,  which  prove  a  detriment  to  the  East 
India  Cotton.  The  Kidney  sort  is  remarkably  hardy  in  the  Tropics, 
and  grows  every  where,  whether  near  the  sea  or  far  inland.  The 
writer  had  some  of  both  these  Honduras  sorts  cleaned  by  the  Saw 
Qin,  and  sold  by  Messrs.  Ewing  and  Co.,  of  Glasgow,  in  1841. 
It  was  disposed  of  at  6c?.  per  lb.,  in  order  to  get  its  spinning  quali- 
ty tested.  The  Kidney,  and  some  stained  Sea  Island  were  report- 
ed as  adapted  for  mixing  with  ordinary  quality  of  Orleans  Cotton 
for^No.  60  to  No.  64  weft ;  the  other  native  Honduras  seed,  of  a 
finer  fibre,  but  also  Saw  Ginned,  was  considered  fit  for  mixing 
with  fair  American  Bowed,  or  Orleans  for  No.  70  to  80  weft :  the 
value  of  the  first  on  trial  was  stated  at  6|c?.  and  of  the  latter  at 
6|(/.  per  lb. ;  or  at  one  farthing,  and  three  farthings  more  per  lb. 
on  trial  than  was  psdd  for  it ;  these  prices  being  then  equal  to,  or 
better  than  those  of  the  best  New  Orleans.  From  a  little  of  the 
Anguilla,  grown  in  Honduras,  it  seemed  to  thrive  near  the  sea, 
and  was  reported  from  hand  picked  samples,  to  be  fit  for  making 
the  finest  Nottingham  Lace.  It  was  the  original  of  the  American 
Sea  Island,  having  been  sent  from  the  West  Indies  by  some  Roy- 
alist Emigrants  to  their  Republican  friends  after  the  American 
Revolution.*  Though  still  of  a  fine  sort,  this  kind  has  evidently 
become  coarser,  and  the  seed  larger  than  the  parent  Anguilla. 
The  Anguilla  is  entirely  bare  of  down^  and  would  be  easily  clean- 
ed by  the  Roller  Gin.  It,  however,  yields  only  17J  per  cent,  of 
wool  from  the  Seed  Cotton ;  while  other  kinds  give  about  25  per 
cent,  of  their  weight  shortly  after  being  collected,  but  more  as  the 
seed  becomes  dry. 


•  Tropical  Agrienltnrist  Article  "Cotton,"  pagei  36  to  38,  which  details  some 
interesting  facts  regarding  the  gift  of  Sea  Island  Cotton  (o  the  Ameriotn  pUnttrs* 
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QCASTITT  PER  AC2B. 

Tke  American  Cotton  was  estimated  bj  the  Hoo.  Le^i  Woodbniy 
at  250  to  300  lbs.  per  acre  in  1935 ;  since  then,  ha  cnltiTatioa 
haying  extended  to  Alibama  and  sooULwazd,  the  letmns  of  Aoee 
Sutes  are  400  lbs.  per  acre  and  Tzpvardsv  in  coBscqaence  of  their 
finer  climate  and  longer  summer;  in  aH  probabilicj,  that  of  Tezu 
arerages  still  more. 

The  Cotton  Plant,  which  in  Carolina  Is  an  aaxnzal,  bexng  killed 
jearlj  bj  the  frost,  rising  onlj  to  a  spread  and  height  of  eighteen 
inches  becomes  a  perennLJ,  of  from  fije  to  six  fleet  in  height  and 
spread  in  warmer  climates.  If  we  maj  relj  on  aa  experiment 
made  on  ten  acres  in  Jamaica,  the  American  Sea  lalaad  seed  gave 
a  retom  of  500  lbs.  of  wool  per  acre,  (corresponding  with  diat  in 
Demerara}  ;  and  was  expected  to  jieli  at  two  cxopc  per  annum 
1,000  lbs.  per  acre,*  the  wet  season  hcweTer  is  leas  f&Toimhle  to 
the  opening  of  the  pods,  the  regularity  of  the  picking  and  the  diy 
qoalirj  of  the  Cotton;  bat  the  same  description  of  Cotton  in 
Carolina  gires  onlj  150  to  ISO  lbs.  per  acre. 

The  expectadon  from  crops  in  IndLi  is  only  300  lbs.  per  acre,  or 
at  most  300  to  500  lbs.  of  Wool  from  American  seed.  ThenatiTe 
wted  is  said  to  yield  fir  less ;  and  that  exported  is  of  an  inferior 
sort.  The  East  India  seed  which  I  haTe  seen  is  small,  and  wonld 
easily  pass  throagh  between  the  rollers,  and  haTing  a  doee  adhesiTe 
toft  is  the  more  difficult  to  clein  nnless  by  the  saw  gin.  Both 
causes  may  possibly  be  oving  to  a  want  of  change  of  teed,  or  a 
rotation  of  crops ;  the  n^ect  of  which  is  ascribed  as  cansing  the 
abandonment  of  its  culttration  in  the  West  Indies,  when  it  began 
to  spread  in  America. 

'^KSSICAX  AKB  SSGUSH  FAB&ZCS. 

The  American  White  and  Gray  Cocoes  ue  now  «^;^^.?,.;^g  » 

woaxM  riTalry  with  British  mannfActnres  in  fort Im  markets. 

Tkeirnnbl^rf  domestics,  as  also  theu-  wh:«  calicos, command 

akigncr  pnce,  firom  their  supenar  $»n^Jx  *ni  darabiiity,  than 


^  ^  Cewmaa  fta  x\^ 


AtmVytf  Ji 
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English  goods.*  While  the  American  manufacturer  saves  the  dif- 
ference of  freight,  he  buys  a  superior  article,  and  gives  ^  a  cent,  to 
1  cent,  more  per  lb.  (^d.  and  |d.)  than  for  shipping  qualities  sent 
to  England. 

The  English  manufactures  for  foreign  markets  are  composed 
greatly  of  East  India  Cotton,  which  is  shorter  and  weaker,  though 
possibly  finer,  than  American ;  it  is  also  greatly  mixed  with  particles 
of  brown  leaves  and  motes,  which,  notwithstanding  all  preparatory 
processes,  get  spun  into  the  thread  and  weaken  its  adhesion ;  and 
though  they  are  removed  in  the  dressing  of  white  cloths,  they  yet 
leave  the  web  less  entwined  throughout :  the  leaves  and  motes  are 
occasioned  by  neglect  of  picking  the  Seed-Cotton  from  the  pods 
as  they  successively  open. 

The  fibre  of  Cotton,!  viewed  through  a  microscope,  is  described 
as  having  a  range  of  hooks  on  its  edges,  by  which  one  fibre  ad« 
heres  to  another.  On  this  account  it  is  said  to  be  less  fit  for  sur- 
gical purposes  than  flax ;  the  fibre  of  which  is  found  to  be  a  suc- 
cession of  smooth  hollow  joints.  Where  these  serrated  edges  are 
less  perfect  the  thread  will  be  weakened,  and  to  prevent  their 
breaking,  the  English  Fabrics  require  a  slower  operation,  especi- 
ally when  mixed  with  East  India  Cotton. 

It  is  said  by  an  English  operative,  who  counted  the  strokes  with 
his  watch  in  his  hand,  that  the  American  spinner,  having  paid 
from  5  to  10  per  cent,  higher  for  his  selected  wool,  gains  20  per 
cent,  by  the  rapidity  of  his  machinery ;  as,  when  weaving  for  a 
foreign  market,  he  can  give  130  strokes  at  the  loom  per  minute, 
instead  of  100  to  110.  On  this  point,  however,  I  only  repeat  the 
information  received.  The  American  manufacturer  has  likewise, 
in  different  portions  of  the  States,  a  great  command  of  water-power, 
and  in  selecting  new  situations,  in  such  an  unoccupied  country, 

*  In  tht  year  1831  the  export  of  American  manufactarea  wai  £220,000  iterling. 
^Am&rican  Almanac  for  1833,  page  126.  In  1841,  it  was  £600,000  sterling, 
chiefly  of  white  cottons.— Z>iV^o /or  1843,  page  191.  In  1847|  the  Talue  exported 
was  £816,500;  and  in  1848,  it  reached  £1,143,600  •ierUng.^DUio  for  lS60,paff9 
176. 

t  Bainei'  Hiitory  of  the  Cotton  Manufacturea  of  Britain. 
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thej  allow  no  grog  shops  in  their  neighbourhood,  they  having 
found  that  the  expense  of  maintaining  the  paupers  thereby  created, 
costs  them  more  than  each  State  gains  by  the  sale  of  licenses  to 
publicans ;  thus  they  save  the  strength,  time,  and  continuous  Ubonr 
of  their  workmen.  Generally  in  their  other  manufactories,  the 
workmen  breakfast  at  seven  in  the  morning,  before  commencing 
work,  and  are  reckoned  to  save  from  fifteen  to  twenty  minutes,  which 
otherwise  would  be  lost  in  recommencing  and  collecting  their 
tools,  &c  &c. 

EAST  INDIA  COTTON. 
Having  mentioned  the  broken  leaves  mixed  among  the  Indian 
Cotton,  let  us  now  refer  to  the  cause.    The  pod  of  Cotton  consists 
of  three  divisions,  which  on  becoming  ripe,  open  and  separate  from 
each  other  under  the  influence  of  a  hot  sun,  allowing  their  contents 
to  drop  either  more  or  less  out,  and  to  become  exposed  to  wind 
and  weather.     Three  fine  leaves  surround  the  pod,  which  soon 
become  brown  and  dry,  and  get  mixed  with  the  Cotton  when  left 
neglected  on  the  tree ;  so  as  to  render  it  very  difficult  to  remove 
the  Cotton  seed  without  breaking  these  dry  and  get  mixed  with 
the  Cotton  when  left  neglected  on  the  tree;   so  as  to  render 
it  very  difficult  to  remove  the   Cotton  Seed  without  breaking 
these  dry  leaves,  and  intermixing  them  with  the  wool.     But,  if 
the   Seed  Cotton  is  removed  as  the  pods  successively  open,  these 
three   leaves  are  then    tough  and    yellow,  and  allow  it  to  be 
picked  out  entire  and  unbroken.    The  smaller  fingers  of  women 
and  children  are  found  more  nimble  and  better  adapted  than  the 
larger  fingers  of  men,  for  picking  out  these  three  clusters  of  Seed 
Cotton  without  breaking  the   leaves.    The  common  East  India 
Cotton  seems  to  be  left  long  exposed,  and  comes  home  mixed  .with 
leaves,  twigs  and  sand :  the  refuse,  when  the  whole  is  put  through 
the  saw  gin,  being  one-fourth  of  the  quantity  brought  from  the 
field  ;  whereas  at  Manchester,  the  waste  on  American  does  not  ex« 
ceed  10  per  cent.    This  neglect  is  ascribed  to  the  number  of  Hin- 
doo holidays,  the  control  of  country  bankers  over  the  growers,  and 
the  apprehension  of  a  higher  annual  land-tax  being  exacted  by  the 
East  India  Company  should  they  produce  a  better  article. 


APRIL — JUNE,  1857.]  Ohsrrcatiuns  on  Cotton.  121 

It  is  replied  that  the  Hindoos  would  work,  notwithstanding  holi- 
day9»  were  they  liberally  encouraged  by  resident  Englishmen  up 
the  country,  instead  of  being  under  native  agents,  who  most  proba- 
bly sell  the  best  Cotton  to  weavers  on  the  spot,  and  only  forward 
the  less  saleable  to  the  coast.  As  the  Company  cannot  now  en- 
gage in  commercial  speculations,  the  tenure  of  their  charter  induces 
every  encouragement  to  speedy  local  improvements.  It  appears 
that  the  ultimate  buyers,  residing  entirely  on  the  coast,  have  no- 
thing to  do  with  its  production  or  transport,  and  purchase  it  only 
as  an  article  of  speculation  or  remittance  ;  so  that  the  exporter  has 
no  direct  interest  in  its  original  improvement.  In  quality  the 
Indian  wool  compares  most  nearly  with  the  finest  American,  and 
could  its  staple  be  a  little  improved,  would  rival  it  in  the  British 
market.  "  It  is  likewise  distinguished,"  observes  Dr.  Royle,  **  from 
the  American  short-stapled  cottons  for  some  good  qualities.  The 
first  of  these  is  colour,  by  which  yarn  and  cloth  in  which  it  is  em- 
ployed are  much  improved  in  appearance.  The  second  is  the 
swelling  of  its  thread,  which,  when  the  cloth  is  bleached  enables 
the  intermediate  vacancies  to  be  filled  up,  giving  the  whole  a  more 
substantial  appearance.  The  third  good  quality  is  that  in  dyeing  it 
takes  the  colour  more  uniformly  than  other  Cottons.  The  best  qua- 
lity of  the  Bombay  Cottons  are  those  from  Broach  and  Surat,  which 
in  good  seasons,  are  found  to  be  equal  to  middling-bowed  Georgia. 
With  respect  to  long-stapled  Cottons,  the  presumption  is  that  they 
can  be  grown  in  India  of  an  equally  fine  texture  with  those  of 
America." 

The  improved  East  India  Cotton  will  probably,  for  some  time  to 
come,  be  bought  up  and  manufactured  on  the  spot,  as  but  little  of  it 
has  yet  reached  England,  and  must  on  its  arrival  compete  with 
American.  A  large  proportion  of  it  is  likely  to  find  a  better  market 
in  China.  The  averages  of  five  years  up  to  1841-2  give  only 
66,000,000  lbs.*  as  exported  to  Britain,  and  90,000,000  lbs.  to 
China.  The  largest  quantity  obtained  from  India  is  but  one-sixth 
of  our  consumption,  and  of  this  above  one-third  appears  to  be  re- 
exported from  London. 

•  Anti-Slavery  Reporter  for  October  1845,  page  182. 
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AFRICAN  COTTON. 
Considering  therefore  the  general  quality  and  limited  supply  jet 
received  from  India  by  free  labour,  the  whole  sea  coast  of  Africa 
presents  a  large,  cheap,  and  more  contiguous  field  for  the  wants  of 
England ;  while  it  offers  an  extensive  market  for  our  manufactured 
goods.  Park  and  almost  all  African  discoverers  speak  of  markets 
for  the  sale  of  native  cloths,  made  of  their  indigenous  Cotton ;  but 
the  separation  of  the  raw  material  from  the  seed  must  occasion 
them  much  trouble  and  loss  of  time.  So  far  as  I  can  learo,  the 
process  is  very  rude,  and  by  hand  picking  is  very  tedious.  The 
saw  gin  moved  by  the  hand  will  become  the  means  of  supply- 
ing their  own  wants  first,  and  thereafter  of  increasing  expor- 
tation ;  the  screw-press  packing  it  into  square  bales  for  ship- 
ment. The  original  mode  of  packing,  still  practised,  was  for  a  man 
to  stand  inside  of  a  large  round  bag  and  press  it  down  with  his 
feet.  St.  Domingo  Cotton  is  still  liable  to  this  objection,  and  is 
thereby  exposed  to  a  double  or  triple  freight. 

The  question  is  does  Cotton  abound  on  the  coast  of  Africa  ? 
From  the  reports  of  Missionaries  and  of  gentlemen  who  visited 
the  Niger  it  appears  to  be  plentiful ;  and  they  are  the  men  who  by 
acquiring  the  esteem  of  the  Natives,  rendering  them  teachable  (as 
in  many  instances  they  have),  and  residing  among  them,  are  the 
most  likely  to  introduce  both  the  saw  gin  and  screw-press.  Of 
cotton  cultivation  the  natives  most  likely  know  more  than  Euro- 
peans. 

I  understand,  from  the  Secretaries  of  the  Wesleyan  and  Baptist 
Missionary  Societies,  that  the  missionaries  of  those  societies  have 
not  only  their  sanction,  but  their  instructions,  to  promote  such 
objects  among  the  Natives  at  their  several  stations,  as  a  means  of 
enabling  the  Natives  to  support  their  missons,  and  of  drawing  the 
aborigines  within  reach  of  teachers.  We  find  these  Missionary 
establishments  all  along  the  coast  of  Western  tropical  Africa  ; — 
and  to  the  former  has  now  been  added  the  Scotch  ;  or  rather 
Jamaica  establishment,  at  Old  Calabar,  near  to  Fernando  Po. 

The  cost  of  a  common  eighteen  saw  gin,  moved  by  a  wheel  and 
pinion  and  crank-handle,  is  about  £25  to  £30.     Larger  and  more 
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powerful  would  follow,  and  could  be  driven  by  oxen  by  means  of 
simple  gear ;  a  forty  saw  gin  with  a  screw-press  is  used  in  Virginia 
to  clean  the  crops  of  the  neighbouring  farmers  at  a  per-centage  on 
the  quantity  ginned. 

The  advantage  gained  in  Tropical  Africa  consists  in  the  much 
larger  return,  from  the  same  extent  of  surface,  than  the  colder 
climate  of  the  States  can  average.  I  have  generally  found  a  tree 
yield  upwards  of  eight  ounces  of  wool  at  one  bearing,  on  a  space 
of  five  feet  square;  which,  at  two  crops  per  annum,  would  thus 
produce  800  lbs.  per  acre,  or  double  that  obtained  from  the  Sou- 
thern States  by  slave  labour. 

In  regard  to  experienced  labourers  for  Africa,  it  is  a  gratifying 
fact  that  many  of  the  planters  in  Maryland  and  Virginia  would 
emancipate  their  slaves,  provided  they  could  be  sent  out  of  the 
country  so  as  to  save  them  the  expense  of  supporting  them,  which 
the  laws  of  these  States  make  imperative  on  setting  them  free.  In 
proof  of  this  disposition,  the  Qovernment  of  St.  Domingo  was  at 
the  charge,  about  twenty  years  ago,  of  conveying  13,000  Negroes 
from  the  Slave  States  to  that  Island,  where  they  were  located  as 
free  men.  It  is,  in  all  probability,  through  them  that  the  saw  gin 
has  been  introduced  for  Cotton ;  the  screw-press  being  still  requir- 
ed on  the  coast,  previous  to  its  shipment. 

Natal,  near  the  Cape  of  Good  Hope,  is  now  obtaining  the  atten- 
tion of  English  colonists,  as  an  extensive  field  and  favorable  cli- 
mate for  Cotton.  Having  furnished  some  Honduras  seeds  to  a 
gentleman  connected  with  the  Cape,  a  communication  which  ac- 
companied them  was  printed  in  the  Graham  Town  Journal,  of  10th 
July  1845 ;  embracing,  more  in  practical  detail,  several  of  these 
and  other  points  relative  to  its  cultivation.  I  am  informed  that 
some  bales  of  Cotton  have  already  been  sent  from  Natal,  and  tro- 
pical Africa  should  not  be  less  productive.  Among  the  samples 
produced  is  a  little  brought  from  the  Niger,  of  a  strong  useful 
quality ;  also  two  spindles  of  native  made  thread,  and  a  piece  of 
cloth  from  Dahomi  in  Ashanti,  woven  in  narrow  strips  of  about 
three  inches  broad  and  sewed  together.    It  is  dyed  in  different 
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shades,  with  African  indigo  ;  for  which  dye  I  am  told  each  Tillage 
has  its  dye-pit ;  all  indicating  the  extent  of  Cotton  cultivation  in 
Africa.  But  we  must  enahle  them  to  present  the  raw  material  in 
a  merchantable  condition,  by  the  preparatory  process  of  ginning 
and  baleing,  that  they  may  be  able  to  give  us  value  in  return  for 
Manchester  and  Glasgow  manufactures.  Among  the  communica- 
tions to  the  Times*  is  one  on  the  Culture  of  Cotton,  signed  "  An 
African  traveller,"  which  states — **  That  in  the  reign  of  Queen 
Elizabeth,  Europe  derived  all  her  supplies  of  Cotton  from  the 
"  west  coast  of  Africa.  Unfortunately,  the  slave  trade  offered 
**  greater  commercial  advantages,  and  the  produce  of  that  continent 
««fbecame  neglected.  Should  it  be  so,  when  in  one  generation,  by 
«<  the  evidence  of  the  American  Cotton  trade  itself,  England  could 
**  raise  in  Africa  a  source  of  supply,  the  quality  of  which  should  far 
**  surpass  even  the  boasted  fineness  of  the  South  Sea  Island  Cot- 
"  ton  }  From  my  knowledge  of  the  continent  of  Africa,  I  can  prove 
*'  that  her  spices,  her  indigo,  her  cotton,  her  coffee,  her  saltpetre, 
"  her  copper,  her  ivory,  her  quicksilver,  and  her  gold  could  be  put 
"  into  European  markets  at  one-third  the  price  of  the  similar  pro- 
"  ducts  either  of  India  or  America.  The  ancient  Phoenicians  were 
"  not  the  carriers,  as  has  been  long  supposed,  but  the  actual  pro* 
"  ducers  of  the  riches  and  luxuries  with  which  they  supplied  the 
"  inhabitants  of  Europe  ;  and  it  is  their  empire  which  the  French 
**  are  attempting  to  establish  again  in  Africa." 

SAMPLES  PRODUCED. 
Among  the  samples  exhibited  to  the  meeting  of  the  Society  were 
the  following — From  Honduras,  the  clustered  or  kidney  seed,  show* 
ing  its  form  and  staple,  which  ^as  sold  at  6d.  and  valued  on  trial 
in  1811  at  6^rf.  ;  also  its  native  Cotton,  resembling  Sea-Island, 
which  when  saw-ginned,  was  valued  at  6|<l. :  the  seed  of  it  is 
almost  entirely  free  from  down,  and  therefore  capable  of  passing 
easily  the  roller  gin,  and  bringing  a  much  higher  price. 

A  specimen  of  the  Anguilla,  grown  in  British  Honduras,  is  one 
of  the  very  finest  Cottuns  known.     Its  seed  is  entirely  free  from 

♦  Timet,  10th  NoTcmbcr,  1845. 
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duwn,  easily  separated,  and  therefore  readily  cleaned  by  the  roller; 
its  seed  was  the  smallest  among  the  samples.  There  are  other 
kinds  (indigenous  to  Honduras),  which  are  fine,  but  covered  with 
down  ;  rendering  them  difficult  to  clean  except  by  the  saw  process ; 
one  kind  is  of  a  grey  colour  ;  another  is  red,  furnishing  the  cream 
coloured  Cotton. 

From  other  quarters  there  were  produced  a  sample  of  Sea  Island, 
as  grown  in  Jamaica  from  American  seed ;  it  was  saw  ginned. 
Also  a  small  sample  of  the  same  hand-picked,  for  the  sake  of  com- 
paring the  fibres  of  each.  Its  seed  is,  like  that  of  its  parent,  the 
Anguilla,  quite  bare,  and  therefore  easily  ginned  by  either  process. 
It  is  the  Sea  Island,  from  American  seed,  that  is  now  grown  in 
Egypt,  and  generally  quoted  at  Id.  to  9(/.  for  saw  ginned  sorts 
Some  of  the  common  leafy  Cotton  of  India,  as  it  came  to  England 
contrasted  with  a  specimen  of  improved  Madras  sort.  In  order  to 
show  how  the  leaves  get  intermixed  with  the  Seed  Cotton,  there 
were  shown  two  pods,  as  taken  from  the  tree,  when  neglected  and 
exposed  to  the  weather.  These  pods  were  from  Jamaica ;  the  wool 
fine,  and  the  seed  as  bare  as  Sea  Island  or  Anguilla  ;  thus  proving 
that  we  have  various  fine  qualities  capable  of  being  rendered  re- 
munerative, in  our  own  West  Indian  possessions,  and  having  all  the 
advantages  of  larger  tropical  perennial  crops  than  can  generally  be 
got  in  the  more  temperate  latitudes  of  the  American  States.  How 
far  it  will  be  profitable  to  grow  these,  will  depend  chiefly  on  the 
greater  productiveness  per  acre,  in  or  near  the  Tropics,  and  the 
saving  of  time  and  hands  on  perennial  compared  with  annual  crops, 
especially  under  a  more  improved  system  than  was  formerly  practis- 
ed. There  is  some  valuable  practical  information  in  the  forty- 
seventh  volume  of  the  Transactions  of  this  Society  from  a  Planter 
in  Demarara ; — page  1 78. 

As  compared  with  other  tropical  products,  it  must  be  remember- 
ed that  coffee  takes  from  three  to  five  years  before  any  returns  can 
be  expected  ;  and  that  the  introduction  of  sugar  making  into  Afri- 
ca, would  require  an  expensive  apparatus  at  the  outset,  which 
Cotton  does  not,  while  it  returns  a  crop  in  about  nine  months  after 
planting. 
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CAPABILITIES  OF  HONDURAS  AND  YUCATAN. 
In  regard  to  the  British  settlement  of  Honduras,  as  a  future  field 
for  cultivation,  it  presents  an  extent  of  sea-board  of  above  200 
miles,  by  from  50  to  100  miles  inland,  and  is  nearly  three  times  the 
size  of  Jamaica,  the  largest  of  our  West  India  Islands,  from  which 
it  lies  about  700  miles  due  west  on  the  mainland  ;  it  possesses  a 
virgin  soil,  fine  climate,  several  navigable  rivers,  and  numerous 
means  of  water  carriage.  Would  government  guarantee  security 
in  its  land,  for  the  purposes  of  cultivation,  it  could  afford  scope  for 
the  employment  of  large  capital;  but  at  present  it  is  restricted  to 
the  mere  products  of  the  forest,  almost  entirely  to  mahogany  and 
logwood :  as  it  is,  its  imports  now  reach  above  £400,000  sterling 
per  annum,  employing  22,000  to  28,000  tons  cf  shipping. 

Dr.  Thompson  has  brought  home  one  sort  of  the  native  Seed 
Cotton  of  Yucatan,  which  is  among  those  produced ;  it  is  fine,  but 
from  its  downy  nature  could  only  be  cleaned  by  the  saw  gin.  So 
extensively  was  this  article  grown  in  Yucatan  that,  in  the  times  of 
the  old  Spanish  Historians  of  the  Conquest,  the  Natives  came  to 
fight  against  the  Spaniards  in  defensive  armour  thickly  padded  with 
cotton.  The  Indians  of  that  Peninsula,  as  described  by  Stevens, 
are  familiar  with  the  culture  of  cotton,  of  sugar  along  the  coast  of 
Campeachy,  and  of  tobacco  and  maize  in  the  interior.  They  can- 
not know  the  use  of  the  saw  gin ;  but  an  American  gentleman  is 
mentioned  by  Stevens*  as  now  growing  and  manufacturing  Cotton 
in  the  neighbourhood  of  Merida,  for  disposal  in  that  city  and  vici- 
nity. 

When  Dr.  Thompson  was  in  Yucatan  he  saw  mule  loads  of 
Cotton  in  the  seed  (that  is,  as  it  came  from  the  tree),  conveyed  to 
Valladolid  and  Merida,  to  be  sold  there  ;  thus  carrying  75  per  cent. 
of  unnecessary  weight,  by  not  freeing  it  from  the  seed  on  the  farm 
where  it  was  grown. 

The  Indians,  though  nominally  free,  are  much  oppressed  by  the 
Spanish  descendants,  and  from  their  youth  up  to  advanced  age  in  a 
state  of  debt  for  small  advances.     Were  political  disabilities  re- 

*  StcTcns*  Second  Incident!  of  TraTcls  in  Yucatan. 
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moved,  many  of  these  Indian  Yucatecas  might  be  induced  to  settle 
within  the  limits  of  British  Honduras,  with  their  whole  families, 
and  cultivate  cotton,  rice,  tobacco,  and  sugar  with  which  they  are 
already  acquainted  ;  but  on  which  the  length  of  this  paper  forbids 
me  to  enlarge  at  present. 

The  great  increase  of  slave-grown  Cotton  in  the  States,  and  our 
dependance  on  it ;  the  greater  strength  of  their  common  fabrics, 
and  their  competition  in  foreign  markets  with  those  of  Britain ; 
the  yet  limited  supply  obtained  from  India,  the  demand  for  it  in 
China,  the  inferiority  of  that  generally  sent,  and  some  of  the  causes 
of  that  inferiority ;  the  advantage  gained  by  the  use  of  the  saw 
gin  ;  the  practicability  of  introducing  it  and  the  screw- press  along 
the  coast  of  Africa,  as  a  new  means  of  obtaining  more  tropical 
Cotton ;  the  capabilities  of  Honduras  and  its  samples  ;  and  the 
various  qualities  of  difierent  seeds,  have  been  thus  cursorily  glanced 
at,  in  hope  that  these  topics  may  receive  more  attention  than  it  is 
possible  to  give  them  on  the  present  occasion. 

Since  the  above  was  written  the  Yucatan  Indians  have  been  more 
generally  aroused  to  assert  their  independance ;  already  about  4,000 
have  betaken  themselves  to  the  British  Settlement  for  protection, 
and  are  engaged  in  growing  Rice  and  Maize  for  our  Shipping  and 
Settlers.  (See  Honduras  Watchman  of  15th  and  22nd  Februry, 
1851).  Were  the  improvement  of  their  native  soil  sanctioned  by 
Her  Majesty's  Government,  an  emigration  of  free  aboriginal  la- 
bourers would  soon  resume  the  production  of  the  Cotton  and  Cho- 
colate with  which  they  were  so  familiar  when  Cortez  landed  on 
their  shores. 

Grammars  with  Vocabularies  of  the  Maya  and  Mosquito  languages 
now  afford  means  of  communication  with  these  tribes  ;  the  Carib 
has  had  a  like  service  rendered  to  it  in  the  Settlement,  and  now 
only  waits  the  means  of  publication. 

Note  to  page  124— Directions  for  Planting  Cotton,  and  preparing  it  for  Ship- 
ment ;  taken  from  the  Graham  Town  Journal— For  many  other  useful  detaili 
the  reader  is  referred  to  the  Tropical  Agriculturist  by  G.  U.  Porteb. 

COTTON  SEED  requires  a  dry  soil,  and  sandy  rather  than  clay;  it  will 
thriye  in  a  poor  soil,  but  better  in  good  earth.    The  ground  must  be  of  that  free 


128  Selections,  [no.  3^  new  series, 

open  nature  to  allow  the  tap-root  to  penetrate  without  obatraction*  It  it  better 
to  try  ezperimentf  on  a  small  scale,  as  experience  ean  be  obtained  at  a  cheap  rate 
in  the  first  instance  which  may  otherwise  prove  very  costly-^such  as  relates  to 
the  soil  for  different  kinds ;  the  quantity  from  each  tree,  or  firom  an  aTerage 
number  or  proportion  per  acre ;  the  proportion  of  cotton  to  the  teed  ;  which  is 
finest,  longest,  or  strongest ;  which  is  most  easily  cleaned,  or  most  downy  and  dif- 
ficult, or  most  subject  to  attacks  of  insects ;  or  grows  best  near  the  sea  or  inland. 

It  is  tn  object  to  destroy  the  insects,  catterpillars,  Ac.  as  soon  as  they  appeir, 
to  prevent  them  depositing  their  eggs :  for  this  purpose  fowls  and  particularly 
turkeys  are  serriceable ;  and  perhaps  indigenous  cotton  is  less  subject  to  insects 
than  newer  kinds.  A  great  deal  depends  on  keeping  the  seed  in  a  dry  and  well 
aired  situation,  and  turning  it  over  occasionally  till  required,  remoTing  any  ap- 
pearance of  them,  and  burning  refuse  leaves  &c.  as  soon  as  possible. 

SEA  ISLAND  COTTON,  which  is  an  annual  in  the  United  States  of  only 
18  inches  apart,  becomes  a  perennial  in  the  tropics  of  six  feet,  and  needs  to  b« 
planted  six  to  eight  feet  apart,  bearing  well  for  five  or  six  years ;  and  in  propor- 
tion according  to  the  temperature  of  the  climate  ;  giving  a  crop  in  6  to  9  months 
according  to  the  time  of  planting.  It  should  be  planted  near  the  tea,  and  rather 
on  a  saline  soil.  It  must  be  cleaned  by  the  Roller  Gin  to  obtain  the  best  price— 
at  present  Is.  to  Is.  6d.—  formerly  Is.  6d.  to  2s.  The  Egyptian  is  said  to  be  from 
Sea  Island,  and  brings  the  best  prices  of  the  saw-ginned  cotton,  about  7d. 

ANGUILLA  is  a  very  fine  cotton,  and  the  original  of  the  Sea  Island  from  the 
fiahamas ;  it  is  said  to  be  fit  for  making  the  finest  lace  when  carefully  picked 
and  roller-ginned,  valued  about  1839  at  28.  to  3s.  per  lb.  It  yields  only  17|  per 
cent,  of  cotton  ;  other  kinds  23  to  25  per  cent. 

KIDNEY  Oft  CLUSTERED  SEED.-Thtt  of  Honduras  is  very  hardy,  and 
grows  everywhere,  near  the  sea  or  far  inland,  yielding  about  8  ounces  per  tree, 
of  wool  per  crop,  at  6  feet  apart.  Some  kinds  bear  two  crops.  It  can  be  picked 
from  the  tree  with  ease,  with  ordinary  care,  without  breaking  a  leaf,  and  is  easily 
cleaned  by  the  saw-gin.  Its  value  is  equal  to  the  best  New  Orleans  and  the 
same  machinery  serves  for  spinning  it.— In  1812  I  sold  it  at  6d.  per  lb.  in  Liver- 
pool and  Glasgow. 

DOWNY  COTTONS.— When  the  seed  is  much  covered  with  down  or  short 
hair  they  can  only  be  cleaned  by  the  Saw  Gin,  however  fine :  so  that  the  fine 
sorts  have  their  teitnre  injured  for  the  high  priced  class,  and  are  therefore  re- 
duced to  the  ordinary  sort.  The  American  upland  is  very  downy  but  strong,  and 
therefore  can  only  be  cleaned  by  the  Saw  Oin.  Some  kinds  have  so  little  down 
that  they  can  be  cleaned  by  the  Roller  Gin.  If  the  down  is  of  red  colour  it  makes 
the  cotton  cream  coloured. 

INDIGENOUS  COTTON  deserves  attention  as  most  likely  to  stand  the  cli- 
mate, and  to  be  less  the  prey  of  worms  and  fiies.  They  improve  by  cultivation, 
and  when  neglected  become  small,  covered  with  hair  or  down.  They  however  indi- 
cate the  soil  on  which  cotton  will  thrire  if  abundant. 
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QUANTITY  OP  COTTON  PER  ACRE  teems  to  vary  aeeording  to  elimate 
and  ioil,~the  Sea  Island  at  Edeato  Riter  and  St.  Simonds  Island,  U.  S-,  yield- 
ing 100  to  150  lbs.  per  acre  on  **  Pine  Barrens/'  or  land  preTiously  unproduo- 
tive.  South  Carolina  yields  600  to  800  lbs.  of  leed  cotton  per  acre  of  land,  15'J  to 
200  lbs.  of  wool.— 250  to  300  lbs.  is  reckoned  by  Lot!  Woodbury  the  aTcrage  of 
United  States'  crops.  The  South  is  supposed  to  give  400  lbs.  and  upwards  in 
Louisnna,  Alabama,  &c.  A  planter  in  Jamaica  asserted  to  the  writer  that  he 
had  1000  Ibii.  per  annum  from  Sea  Island  at  two  crops  ?  Whatever  quantity  it 
would  yield  may  depend  on  a  long  dry  season,  and  hands  enough  to  pick  it  as  it 
opens.  A  warm  climate  'where  no  frost,  or  little  prevails,  will  have  the  advantoge 
in  saving  labour,  and  in  abundant  crops.  It  is  an  object  to  try  whether,  with 
these  advantages  Free  labour  cannot  compete  >iiith  Slave  labour,  which  with  its 
prime  cost,  deaths,  clothing,  food,  Ac.  costs  the  Americans  £30  or  £40  per  annum. 

ESSENTIAL  POINTS  REGARDING  COTTON.— Prevent  the  increase  of 
insects,  particularly  the  cotton  bug,  by  destroying  tliem  before  their  eggs  are  de- 
posited, by  use  of  lime  in  powder,  sprinkled  through  a  cullender  on  the  leaves  &e. 
—keeping  them  free  of  weeds ;— turkeys  and  fowls  are  of  great  service. 

PICKING  THE  TREES  should  be  done  as  soon  as  the  pods  open,  before  the 
seed  cotton  separates  from  its  receptacles,  it  is  then  in  its  most  clean  state  and  ea- 
sily collected-  What  is  stained  should  be  at  once  (in  the  act  of  picking)  put  by 
itself,  the  picker  having  two  bags,  one  for  clean,  another  fur  stained ; — or  a  dif- 
ferent set  of  pickers  following  for  the  stained  alone. 

DRY  POD  LEAVES.— Three  fine  leaves  surround  the  pod  which  become 
brown  and  very  biittle  (as  the  cotton  is  left  longer  on  the  tree) ;  when  neglected 
it  Is  very  difficult  to  pick  the  seed-cotton  from  the  pod  without  breaking  these 
leaves,  and  mixing  it  with  the  wool,  but  if  picked  as  the  pod  opens,  these  three 
leaves  are  then  yellow  and  very  tough,  and  therefore  unbroken,— so  as  to  be  got 
separate  from  the  new  entire  seed-cotton. 

WOMEN  AND  CHILDREN  are  the  best  leed  pickers,*-tbeir  small  flngen 
getting  hold  of  the  tip  of  the  three  clusters  which  form  the  pod  and  pulling  them 
out  entire  without  touching  these  three  leaves,  and  having  more  nimble  and  pli- 
ant joints  save  time  and  wages.  If  these  dry  leaves  once  get  mixed,  the  Saw  Gia 
breaks  them  up  to  atoms,  and  they  are  spun  into  the  threads,  thus  forming  specka 
which  weaken  and  disfigure  the  gray  cottons  made  from  Bast  India  Wool. 

POPULATION — In  order  to  secure  plenty  of  hands  for  picking,  it  is  desira- 
ble to  have  cotton  plantations  near  towns,  or  where  plenty  of  young  hands  can  be 
obtained  to  collect  the  ripe  cotton  as  it  opens,  ere  it  blows  about  in  the  weather. 

GINNING.— The  use  of  the  Saw  Gin  by  rapid  and  powerful  means  is  neces- 
sary to  compete  with  America  for  ordinary  qualities  ;  a  common  hand  Saw  Gin 
may  do  at  the  outset,  but  to  any  extent,  Cattle,  Water,  or  Steam,  are  necessary 
to  get  the  crop  to  market,  and  save  expense  of  wages.  The  common  18  Saw  Gin 
will  give  about  50  to  70  lbs.  of  cotton  wool  (from  200  to  800  lbs.  of  seed-oottoo)  } 
—the  same  Gin  by  steam  will  turn  out  300  lbs.  of  wooL 
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SCREW  PRESS  etn  be  driven  hj  Cattle,  m  the  eotton  aeenmnlatet  from  the 
Oin,  both  being  under  one  roof.  The  icrewiog  of  the  cotton  into  compeet  bel« 
•af  et  heary  freight :  wy  J  or  |  (of  a  penny)  per  lb.  instead  of  Id.  or  l^d.  It  if 
deMribcd  in  the  "  Tropicil  Agriculturist." 

CLASSING  AND  SEPARATION— Betidct  clean  and  itnined  cotton,  it  will 
be  found  on  obscrra^i  n  that  the  worst  and  heaviest  falls  immediately  mt  the  back 
of  the  Gin,  containing  tand,  earth,  and  dust,  while  the  lighter  and  better  is 
thrown  to  some  distance  back : — the  two  should  not  be  mixed,  but  packed  and 
marked  s^para'ely,— which  the  Oinn^r  and  packer  if  only  hired  is  apt  to  collect 
«U  in  one.  When  sold  in  Liverpool  the  manufacterers  often  obtain  a  dedacliiA 
of  2  per  cent,  and  upwards  for  stnd  and  refuse. 

FANNKR  AND  BRUSHES.-In  the  Saw- Gin  the  brushes  sweep  the  wool 
off  the  paws,  and  the  arms  of  the  fanners  blow  it  out  of  the  frame,  to  a  greater  or 
1»8S  distance.  The  brushes  being  of  hair  get  worn  out,  and  when  this  it  the  case 
the  cot'on  it  apt  to  be  carried  round  a  second  or  third  time,  and  passing  through 
the  bars  cf  the  iron  frame  it  gets  entangled.  It  is  therefore  of  importance  to 
examine  the  brushes  frequently,  and  to  replace  new  hair.  S{>anish  broom  answers 
Tery  well  in  place  of  hair.  See  that  it  touches  and  sweeps  the  teeth  of  the  saws 
fully,— keep  the  teeth  clean  and  free  from  rust  and  damp. 

FreTent  if  po>sihle  the  cutting  of  the  seeds  on  the  saws,  as  the  oil  stains  the 
cotton.  For  this  purpose  see  that  the  mats  of  seed-cotton  is  always  presenting  a 
fresh  surface  to  the  saws  by  moving  round,  which  it  will  do  while  there  is  cotton 
on  it,  and  full  enough  to  pass  sgainst  the  saws  and  front  of  the  box  gently  with- 
out cramming.— Saw  and  Roller  Gins  may  be  had  at  Fawcst  axd  Co.*8,  Iioa 
Foundry,  LiTerpool. 

COTTON  OIL.— Oil  is  got  from  the  cctton-seed  of  America,  and  sent  to  New 
York  for  sale,  whencTer  the  seed  is  not  so  fresh  for  sowing.  Cattle  and  gosti 
are  fond  of  the  seed  even  three  years  after  cleaning— but  it  should  be  singed  if 
any  wool  remains  upon  it.  To  obtain  the  oil  the  seed  must  be  first  bmised,  and 
then  either  pressed,  or  boiled  with  hotwater,  skimmed  off  and  eraporated.  If 
pressed  preserve  the  oil-cake  for  feeding  cattle  in  England— where  Linseed  oil- 
cake is  worth  from  £5  to  £6  per  ton. 


SCIENTIFIC  INTELLIGENCE. 

Fall  of  Meteoric  Stance. 

On  Saturday  the  28th  of  February  last,  two  large  Meteoric  Stones 
having  fallen  with  considerable  Telocity  so  as  to  bury  themselves 
into  the  earth  near  the  village  of  Pamallee  in  the  district  of  Madu- 
ra, the  Rev.  Mr.  H.  S.  Taylor,  Principal  of  the  American  Mission 
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there,  haTicg  been  made  acquainted  with  the  fact,  proceeded  him- 
self to  examine  the  spot,  and  at  the  request  of  the  villagers  report** 
ed  the  circumstance  of  their  fall  to  the  Collector.  The  following 
are  Extracts  from  his  letters  upon  the  subject: — 

*<  Near  the  Tillage  of  Parnallee  m  this  Talook  two  Meteoric  Stones  have  fallen. 
1  hare  been  on  to  the  ground  and  leen  the  places  where  they  fell,  and  the  exact 
impression  made  in  the  earth  where  they  lay.  As  no  rain  h«s  fallen  lince,  I  was 
able  to  see  that  there  was  no  mistake  about  it  The  noise  made  as  they  cam* 
through  the  air,  made  a  deep  impression  on  the  minds  of  the  people  in  that  region, 
and  was  Jicard,  I  find  from  reportf,  along  the  sea  shore  up  to  Teruchooly. 
They  fell  about  three  miles  apart  from  each  other.  The  smaller  one  weighs 
about  37  pounds,  and  sunk  in  the  earth  when  it  fvU  two  feet  and  eight  inches. 
The  larger  one  is  from  three  to  four  times  as  large,  and  sunk  in  the  earth  two 
fvet  and  four  inches.  It  atruck  the  earth  flatwise.  The  smaller  one  fell  about 
perpendicularly.  The  larger  fell  (coming  from  the  North  a  little  to  the  West) 
making  an  angle  with  a  perpendicular  line,  of  about  fifteen  degrees.  Persons 
were  standing  near  each  place  when  they  fell.  Many  worsliipped  them.  Tho 
\illagerfl  gave  them  up  to  me  on  condition  that  I  should  inform  you,  and  saTd 
them  from  trouble  made  (or  rather  which  they  feared  some  officials  might  make). 
I  do  not  make  this  statement  officially,  but  I  am  ready,  if  you  desire  it,  to  make 
an  official  statement  on  the  subject.  In  writing  this  I  have  fulfilled  my  promist 
to  the  people  there. 

•  «  «  «  «  Jq  respect  to  Mr.  Murray's  request  through  you,  I  would  state 
that  I  gave  a  somewhat  luinute  sccount  of  their  full,  &c.  to  Dr.  Colebruoke  witl^ 
lilierty  to  publish  should  he  think  best  in  the  Athen^um*  If  he  has  done  so, 
this  may  not  be  needed.     I  will  however  give  a  few  particulars. 

*  TO  THE  ZDITOU  OF  TUB  ATUENiliUM. 

Sir,— Some  of  your  readers  may  be  interested  to  learn  that  two  Meteoric  stores 
fell  in  the  village  of  Parnallee  in  this  district,  and  not  far  from  Itamnad  on  the 
2Stli  of  February  and  at  noon.  Tho  fall  was  preceded  by  a  noise  which  it  is 
stated,  b  re  an  analogy  to  the  reverberation  of  thunder,  though  it  was  much 
louder,  and  the  stones  were  propelled  with  such  force  that  though  one  of  them 
weighed  37  pounds,  and  the  other  was  four  times  larger,  they  were  neiiher  of 
thtm  seen  in  their  transit  through  tho  air,  though  numbe-sof  persons  were 
standing  by  at  the  time.  Tliey  fell  about  3  mile*  apart  and  both  became  deeply 
imbfddtd  in  the  ground,  sending  up  a  cloud  of  dust  when  they  struck.  They 
were  forwarded  to  Madura  and  are  now  in  tho  CuUector'a  Cutcherry.  They 
bear  evident  appearances  of  having  been  subjected  to  the  acrion  of  fire  and  are 
covered  with  a  black  smoke-like  coating.  Their  formation  appears  to  be  partly 
granite,  with  a  good  deal  of  ferruginous  matter  interspersed.  The  natives  of 
couise  accounted  for  their  presence  by  aitiibuting  them  to  the  wrath  of  a  iwamy 
whom  they  sought  to  appease  by  worshipping  them.  Others  held  an  equally 
cxtraTagant  bypothetis  and  supposed  them  to  haTO  been  blown  frgm  a  caonon  at 
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They  fell  on  the  28th  of  February,  Saturdty,  at  about  noon, « little  South 
£att  of  the  Village  of  Parntllee,  Latitude  north,  according  to  th«  GoTcmmcat 
Map.  9  ®  U\  Longitude  78  <>  21'  East 

The  largest  one  fell  a  few  seconds  before  the  imallcr  one,  and  from  two  to 
three  miles  North  of  it.  As  was  manifest  from  the  hole  it  made  in  the  ground 
when  it  fell  it  csme  from  a  direction  some  ten  degrees  West  of  North,  making 
an  angle  of  about  15  or  20  degrees  with  a  line  perpendicular  to  the  earth's 
suTface.  It  struck  the  earth,  (or  at  least  lay  in  the  bottom  of  the  hole  madt  by 
it)  flatwise,  on  the  side  that  ia  most  convex.  The  most  round  or  convex  side  of 
the  nmoller  stone  also  was  downward,  this  being  the  position  they  would  naturally 
assume  as  they  raised  with  great  velocity,  through  the  resisting  atmoffphere,  an 
idea  vihich  did  not  occur  to  me  till  now.  I  had  before  simply  noted  tiie  fact 
The  larger  stone  sank  into  the  earth  when  it  fell  two  feet  and  five  inches  in  a 
perpendicular  direction.  The  smaller  one  about  two  feet  and  eight  inches.  The 
smaller  one  fell  aUo  about  perpendicularly.  The  smaller  docs  not  appear  in  any 
respect  like  a  frsgment  of  the  larger  one.  The  specific  gravity  of  the  smaller 
one  when  it  fell  was  about  3*3,  water  being  the  standard  of  unity.  I  observ- 
ed that  the  specific  gravity  was  increased  after  exposure  to  a  shower,  or  rather 
that  of  the  smaller  one  was.  I  did  not  try  that  of  the  larger.  The  crack  on 
the  convex  side  of  the  larger  one  I  did  not  perceive  at  all  till  it  had  been  wet, 
and  then  at  first  it  was  but  just  perceptible.  Afterwards  it  gradually  opened,  I 
suppose  owing  to  the  oxidation  of  the  native  iron  it  contains,  perhaps  howercr  to 
other  causes.  The  stone  had  not  been  wet  till  they  came  into  my  hands,  April 
2iSt.  They  each  of  them  fell  in  cultivated  fields,  one  of  which  had  been  harvesttd. 
The  straw  in  the  other  was  still  standing. 

The  noise  seems  to  have  been  terrific  to  the  Natives,  causing  those  near  to 
crouch  from  fear.  It  came  like  two  claps  of  thunder,  as  they  fell  one  after  the 
other,  and  continuing  for  some  time,  but  gradually  growing  less  loud.  As  they 
foil  through  the  whole  depth  of  our  atmosphere  this  would  naturslly  be  the  ca«e. 
The  noise  appesm  to  have  been  heard  at  'i'uticorin  forty  miles  distant.  At  thii 
placp,  sixteen  miles  North,  it  excited  considerable  interest  among  those  abroad  at 
the  tiaic.  The  noise  must  have  been  great,  occasioned  by  their  great  velocity. 
Taking  their  specific  gravity  into  the  account,  »ay  3*3,  their  size  being  a' out 
that  of  large  cannon  balls,  some  allowance  also  being  made  for  their  irregular 

Tuticorin.    The  report  of  the  descent  of  these  bodies  was  heard  distinctly  at 
Tuticorin  40  miles  off,  and  in  all  the  surrounding  villages. 

The  puljcct  appears  to  mo  an  interesting  one  for  scientific  enquiries,  and  this 
is  my  ch*«^f  reason  for  requesting  you  to  have  the  goodness  to  cause  its  insertion 
in  the  columns  of  your  paper. 

1  am,  Sir, 

Your  obedient  servant, 

J.  COLEBROOKI, 

Zillah  Surgeon,  Madura. 
Uadviu,  9th  April  \S57.^Aih4n»um, 
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•bape,  from  tb«  depth  thtj  p«netrated  the  toil,  which  wu  of  about  eotcnon 
bardneu,  those  who  haTe  obtcrred  the  power  of  projectiles  in  such  cases,  will  be 
able  to  calculate,  approximately,  what  that  Telocity  was. 

Of  the  excitement  among  the  NatiTes  I  suppose  I  need  not  rpeak.  I  Tisited 
the  place  because  of  the  rumours  that  were  flying  abroad,  making  it  eyident  to 
my  mind  that  some  thing  peculiar  had  there  transpired.  First  I  saw  the  holes 
from  which,  in  the  cultirated  fields  they  had  been  freshly  taken,  no  rain  having 
subsequently  fallen,  and  saw  at  the  bottom  the  hardly  eompreued,  and  exact 
impreuion  left  by  them  as  they  were  taken  up,  and  then  as  »oon  as  I  saw  the  stones, 
I  knew  instantly  they  were  the  identical  ones  which  had  been  taken  up  from 
those  places.  As  I  was  more  or  less  known  in  that  region,  and  there  it  no 
gpntlemsn  whaterer  any  where  near,  the  rural  people,  utterly  ignorant  of  the 
cause,  came  in  great  numbers  to  state  the  facts  and  ask  some  explanation.  Some 
of  them  supposed  they  were  gods  that  had  fallen ;  some  that  they  had  been  shot 
from  cannon  on  ships  at  Tuticorin,  and  some  that  a  Brahmin  had  brought  them 
from  the  sea  by  his  Munterums.  Some  rejected  all  theie  theories,  but  no  one 
could  tell  or  feel  satisfied  as  to  how  these  things  could  be.  By  simply  striking 
my  staff  through  the  air  I  could  explain  to  them  the  noise ;  and  by  tying  a 
stone  to  a  string  and  swinging  it,  I  could  make  them  underitsnd  the  centrifugal 
and  centripetal  forces,  and  how  that  from  some  disturbance  in  these  forces,  8*onea 
moving  about  some  centre,  like  the  Moon  about  the  Earth,  might  fall.  The  ex- 
planations gave  them  relief.  They  put  confidence  in  me,  and  gave  me  the 
stones  at  my  request,  that  1  might  save  tbem  from  the  trouble  of  any  official 
inTestigation,  and  put  them  Into  some  Museum  or  Scientific  Institution. 

p.  S.— I  forgot  to  say  that  there  was  nothing  peculiar  in  the  state  of  the 
atmosphere.  It  was  a  clear  day.  When  the  stone  is  sent  on  to  Madras,  if  any 
scientific  Gentleman  makes  an  analysis  of  it,  for  the  Museum,  please  be  so  good 
as  to  ask  a  copy  of  it  for  me. 


lieport  vpon  Captain  Taylor's  proposed  Jetty  thrown  over  the  Surf 
at  Madras, 

The  undersigned*  having  met  agreeably  to  Fxtract  Minutes  of 
Consultation,  July  24th,18-56,  have  examined  the  Model  of  Captain 
Taylor's  proposed  Jetty  to  be  thrown  over  the  surf  at  Madras,  and 
considered  the  subject  as  treated  of  in  his  Memorandum.  The 
Jetty  would  consist  of  a  line  of  piles,  or  rather  masts,  planted  in 
the  sandy  bottom,  but  mainly  dependent  for  their  support  upon 
shrouds  or  stays  secured  to  anchors  on  either  side  of  the  line.     It 

*  Frbd.  C.  Cotton,  Lieut.  Colonel, 
Chbis.  'biDYLV^  Matter  Attendant, 
B.  Kbnnbdt,  Aeeitt,  Civil  Engineer, 
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would  be  a  Pile  Jetty,  peculiar  only  from  the  lateral  atrengtb  being 
obtained  by  means  of  rigging,  instead  of  the  usual  deep  hold  on  the 
ground  and  support  from  the  connection  of  parallel  lines  of  piles, 
which  ensures  the  stability  of  such  works  in  general.  The  great 
ipan  from  mast  to  mast  can  hardly  be  said  to  be  a  peculiarity  of 
structure,  as  it  is  not  essential,  and  as  Captain  Taylor  says  *•  it 
might  be  necessary  to  support  the  centre  of  the  great  divisions  by 
one  pile  screwed  or  driven." 

After  carefully  reading  Captain  Taylor's  paper,  the  Committee 
feel  confident  that  it  was  written  under  a  wrong  impression  as  to 
the  difficulties  to  be  contended  with  in  piling  across  the  surf ;  and 
in  the  erroneous  belief  that  several  unsuccessful  attempts  have 
been  made  to  construct  a  pier. 

Mr.  Piron's  suggested  Pier,  the  only  one  that  ever  approached 
maturity  would  have  rested  on  iron  piles ;  and  no  executive  diffi- 
culties were  anticipated  in  its  construction  by  those  acquainted  with 
such  undertakings.  That  this  project  was  not  carried  on  to  com* 
pletion  was  not  the  result  of  failure  in  execution,  but  simply  the 
consequence  of  the  work  never  having  been  attempted. 

Such  a  Pier  as  Captain  Taylor  proposes,  would  be  an  ingenious 
mode  of  constructing  a  temporary  Jetty  to  meet  a  sudden  occasion, 
where  spars  of  sufficient  length,  and  the  other  requisite  material 
were  procurable.  But  as  a  permanent  means  of  crossing  the  surf 
would  have  great  disadvantages,  liable  to  injury,  not  only  from  the 
settling  of  the  masts,  but  from  the  anchors  losing  their  hold  by 
the  sudden  shifts  of  sand  that  are  of  frequent  occurrence  in  the 
bed  of  the  surf.  It  would  in  the  opinion  of  the  Committee  be  a  con- 
stant source  of  anxiety  and  expense  till  the  masts  had  worked 
down  to  the  maximum  depth  required,  when  they  would  take  the 
place  and  act  but  indifferently  the  part  of  driven  piles,  which  might 
have  been  inserted  far  more  accurately  as  to  position  without  the 
aid  of  means  so  complicated  and  costly,  as  the  rigging  and  anchors 
suggested  by  Captain  Taj  lor. 

With  a  strength  and  capacity  quite  incommensurate  with  the 
trade  of  Madras,  such  a  work  when  completed  would  do  hardly 
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xnore  than  establish  the  fact  that  a  File  Pier  would  suit  the  locality, 
and  in  the  view  of  the  Committee  no  such  mere  experiment  is  ne« 
cessary.  If  no  other  work  of  the  kind  had  ever  been  attempted, 
the  Court  Town  Pier  on  hollow  iron  piles  carried  through  a  heavy 
surf  on  the  coast  of  Ireland  by  the  most  simple  means,  would  have 
shown  the  perfect  practicability  of  spanning  the  breakers  of  the 
Madras  beach  by  the  aid  of  Mr.  Mitchell's  screws.  But  there  are 
many  such  Piers  in  existence  now,  piles  have  been  planted  secure* 
ly  in  water  50  feet  deep,  and  cases  are  recorded  of  their  having 
been  screwed  into  the  sandy  bottom  of  the  sea  to  a  depth  of  five 
and  forty  feet.  The  successful  results  of  such  trials  prove  more 
than  id  required,  and  the  Committee  feel  confident  that  if  the  ob- 
ject were  only,  as  Captain  Taylor  says,  to  carry  water  to  ships'  boats 
outside  the  surf,  a  double,  or  perhaps  a  single  line  of  iron  piles 
would  effect  the  purpose  more  securely  and  more  cheaply  than  the 
Jetty  proposed. 

While  thus  giving  their  opinion  against  Captain  Taylor's  propo- 
sal, the  Committee  must  be  allowed  to  notice  the  great  value  of 
such  suggestions  ;  though  the  plan  proposed  may  not  be  consider- 
ed suitable  on  investigation,  any  reasonable  project  may  be  sug« 
gestive  of  the  work  required  ;  or  at  all  events  give  life  to  the  sub* 
ject ;  and  in  this  case,  if  it  had  not  chanced  that  a  proposal  from 
England  had  brought  the  matter  before  Government  again,  this 
project  of  Captain  Taylor's  would  have  done  so  most  opportunely, 
and  the  Community  of  Madras  is  not  the  less  indebted  to  him  for 
the  effort  to  supply  this  essential  desideratum  in  the  Port. 


Report  of  the  Committee  appointed  to  examine  Messrs,  Sauvsvbs 
and  Mitchell's  project  for  erecting  an  Iron  Pde  Pier  at  Madras* 

The  undersigned  Members  of  a  Committee,*  appointed  to  re- 
port upon  a  Pier  projected  for  the  port  of  Madras,  having  examin- 

•  Fhbd.  C.  Cotton,  Lieut'  Col.,  Engineers, 
Chris.  Biden,  Master  Attendant, 
B.  Kbkneot,  Atiist,  Civil  Engineer, 

J.  GOOLDEN, 

Wx.  BuaToir  Wbight,  Loeomotive  Qt^t,  Railway. 
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ed  Messrs.  Saunders  and  Mitcheirs  plan  and  specifications  ;  and 
perused  witb  care  the  recorded  opinions  of  several  who  have  on 
previous  occasions  been  engaged  in  similar  enquiries,  are  now  pre- 
pared to  speak  with  confidence  upon  the  subject  submitted  for 
their  consideration. 

The  Extract  from  the  Minutes  of  Consultation  referring  Messrs. 
Saunders  and  Mitcheirs  proposal  for  Report,  does  not  specify 
any  particular  points  as  requiring  the  special  attention  of  the 
Committee,  from  which  they  infer  that  a  general  opinion  as  to 
the  advisability  of  accepting  their  proposal  is  all  that  is  expected 
from  them.  But  having  divided  their  enquiry  under  the  following 
beads,  they  think  it  better  to  offer  their  opinion  upon  each  import- 
ant point  investigated,  viz. 

Ist.  The  practicability  of  constructing  a  Pier  on  Piles  across  the 
Madras  Surf. 

2nd.  The  fitness  of  such  a  Pier  for  the  Port  of  Madras,  with 
reference  to  its  effect  upon  the  Coast  line,  and  the  efiect  of  the  sea 
upon  it. 

Srd.  The  suitableness  of  the  proposed  Pier  in  form  and  dimen- 
sions; and  in  description  and  strength  of  material. 

4th.  The  Estimated  cost  of  the  work,  whether  moderate  or 
otherwise  f 

5th.  The  value  of  the  suggested  Pier  whether  such  as  to  warrant 
the  outlay  required  for  its  construction  ? 

On  the  first  point,  viz.,  the  practicability  of  constructing  the  pro- 
posed Pier,  the  Committee  have  no  hesitation  in  ofi'ering  a  favora- 
ble opinion.  They  have  every  reason  for  believing  that  no  soil  will 
be  met  with  through  which  a  Screw  pile  cannot  be  driven  by  the 
apparatus  used  by  the  Contractors ;  and  in  the  Court  Town  Pier  they 
have  proof  sufficient  that  the  operation  of  screwing  can  be  carried 
on  without  the  surf  interfering  with  the  work,  while  the  remarka« 
ble  experiment  quoted  by  Mr.  Lennon  in  the  year  1803,  in  which 
a  single  pile  of  wood  (offering  a  fur  broader  surface  to  the  wave  in 
comparison  with  its  strength  than  the  wrought  Iron  piles  sup'gested 
in  this  case,)  withstood  the  action  of  the  surf  for  6  monsoons^ 
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satisfies  them,  that  each  solid  Iron  pile  standing  unsupported  ex- 
cept by  its  hold  on  the  bed  of  the  sea,  is  capable  of  resisting  a 
greater  force  than  the  blow  of  the  Madras  surf.  Assured  upon 
these  points,  and  haying  the  support  of  all  who  adopted  Mr.  Piron's 
proposed  Pier,  which  resembled  the  work  now  under  review  in  all 
essential  particulars,  and  above  all  with  the  ample  evidence  before 
them  of  Messrs.  Saunders  and  Mitchell's  successes  in  works  of  a 
like  nature  in  other  ports  of  the  world,  the  Committee  do  not 
hesitate  to  declare  the  work  not  only  perfectly  feasible,  but  simple 
of  construction,  and  such  as  may  be  rapidly  completed. 

Nor  are  the  Committee  less  confident  and  unanimous  in  their 
opinion  upon  the  second  point;  viz.,  that  an  Iron  pile  Pier  such  as 
is  now  proposed,  is  the  most  suitable  means  for  spanning  the 
Madras  surf.  First,  because  it  will  cause  less  interference  with 
the  ocean-current  than  any  other  description  of  Jetty  equally  strong 
and  effective,  and  consequently  will  risk  in  a  less  degree  any  in- 
jurious change  in  the  Coast  line ;  and  secondly,  because  with  great 
strength  it  will  oflfer  no  unnecessary  resistance  to  the  wave,  and 
thus  have  one  of  the  chief  causes  of  injury  reduced  to  the 
utmost. 

With  regard  to  the  plan  of  the  proposed  Pier  which  is  that  of 
the  letter  T,  the  head  being  parallel  to  the  Coast,  the  Commit- 
tee observe  that  this  form  is  rendered  necessary  by  the  circumstance 
of  the  direction  of  the  ocean-current  being  parallel  to  the  shore 
and  its  velocity  so  great  at  times,  that  boats  could  not  be  moored 
with  safety  across  its  course. 

In  examining  the  dimensions  of  the  Pier,  three  points  have  been 
considered. 

1st,  Whether  the  length  will  be  suflScient  to  ensure  the  Pier- 
head  being  beyond  the  break  of  the  surf. 

2dly,  Whether  its  height  above  water  is  such  that  the  sea  will 
not  break  over  it  and, 

3rdly,  Whether  the  area  of  platform  is  sufficient  to  accommodate 
the  trade  of  Madras. 
The  length  of  the  Main  Pier  is  to  be  960  feet  and  the  breadth 
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of  the  Pier-head  being  40  feet,  the  outer  end  of  the  Pier  will  be 
1,000  feet  from  high- water  mark  on  the  beach. 

From  the  best  information  that  is  obtainable  it  appears  probable 
that  the  surf  never  breaks  at  a  greater  distance  from  the  shore 
than  fiK)m  500  to  600  feet,  at  times  when  cargo  boats  could  ply; 
though  it  may  do  so  in  stormy  weather  when  the  waves  of  the  bay 
are  so  broken  that  the  outer  surf  cannot  be  distinguished. 

Mr.  Taylor,  when  Astronomer  at  Madras  in  1844,  offered  the 
following  opinion  upon  the  distance  to  which  the  surf  extended : 

**  From  a  careful  measurement  in  the  months  of  October,  No- 
vember and  December  1838,  it  appeared  that  on  occasions  such 
as  it  would  be  considered  dangerous  to  permit  a  boat  to  go  off 
from  the  beach,  the  surf  extended  to  a  distance  of  450  to  500  feet 
from  the  shore :  but  that  during  a  smart  gale  on  the  6th  December 
the  surf  extended  to  or  beyond  a  buoy  which  was  828  feet  from 
the  shore,  but  the  confusion  was  such  as  to  render  the  distinction 
between  breakers  (such  as  occur  at  sea)  and  the  surf,  very  difficult." 
Captain  Biden  who  has  given  his  attention  to  the  same  subject, 
and  has  had  even  better  opportunities  of  judging  than  Mr.  Taylor, 
also  gave  an  opinion  upon  this  point,  at  the  time  Mr.  Piron's 
proposed  Pier  was  under  consideration.  He  expressed  himself  as 
follows : 

*<  The  surf  broke  at  350  feet  from  the  coping  stone  on  tke  14ih 
October  1844,  when  the  last  survey  was  made,  and  then  the  wea- 
ther was  moderate."  "  About  500  feet  from  the  road-bulwark  or 
banier,  and  400  feet  from  the  inner  wash  of  the  surf,  is  a  ledge  of 
sand,  and  just  outside  this  bank  the  depth  increases  from  10  to  15 
feet,  but  within  and  without  this  ridge  of  sand,  and  excepting  that 
•udden  change,  the  soundings  are  very  regular ;  this  bank  doubt- 
less causes  the  break  of  the  outer  surf  in  rough  weather."  From 
these  statements  and  the  opinions  of  others  who  have  either  like 
Mr.  Taylor  or  Captain  Biden  taken  the  subject  into  considera- 
tion, or  who  having  passed  much  of  their  time  in  sight  of  the  surf 
have  become  acquainted  with  its  peculiarities,  the  Committee  do 
not  hesitate  to  say  that  if  the  head  of  the  Pier  is  placed  as  Messrs. 
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Saunders  and  Mitchell  propose,  it  will  be  beyond  the  break  of  the 
surf,  at  all  times  when  the  sea  is  not  too  rough  for  cargo  boats  to 
be  employed. 

The  height  of  the  platform  above  the  ordinary  high  water  mark 
is  1 5  feet ;  which  is  far  above  the  crest  of  the  surf  even  in  stormy 
weather.  That  it  may  be  found  so  on  the  occurrence  of  those 
peculiar  cyclones  which  raise  the  surface  of  the  sea  much  above  its 
usual  level,  the  Committee  cannot  say  with  perfect  confidence ;  but 
as  this  effect  upon  the  ocean  on  the  Coast  of  Coromandel  is  by  no 
means  the  constant  result  of  a  hurricane,  and  as  even  the  more  usual 
character  of  storm  has  on  an  average  only  visited  Madras  once  in  10 
years,  they  do  not  consider  it  necessary  to  recommend  any  change 
in  the  projector's  plan  to  guard  the  Pier  against  a  risk  so  remote. 

The  sufficiency  of  the  wharfage  room  on  the  Pier-head  will  de- 
pend upon  the  rapidity  with  which  the  goods  are  despatched  from 
it,  and  this  again  will  be  mainly  influenced  by  the  facilities  afford- 
ed for  their  transit  between  the  Pier  and  the  shore. 

The  Committee  observe  that  in  the  "  Main  Pier"  or  that  part 
of  the  work  which  connects  the  head  with  the  shore,  only  17  feet  of 
the  entire  breadth  which  is  40  feet,  is  covered  with  platform.  The 
reason  for  this  is  not  assigned,  and  they  cannot  think  it  a  desirable 
arrangement.  They  do  not  consider  a  breadth  of  40  feet  between 
the  outer  lines  of  piles  necessary  for  the  stability  of  the  work,  and 
would  look  upon  so  great  a  breadth  on  that  account  as  causing  a 
needless  expense.  But  when  they  compare  the  traffic  of  Madras 
with  the  means  afforded  for  cleaning  the  Pier-head,  (bearing  in  mind 
at  the  same  time  how  much  circumstances  often  compel  the  greater 
part  of  a  day's  work  to  be  crowded  into  a  few  hours)  they  came  at 
once  to  the  conclusion,  that  the  Pier  is  not  too  broad,  and  that  the 
change  of  plan  required  is  an  increase  in  the  breadth  of  the  plat- 
form and  the  number  of  lines  of  rail  it  bears.  As  now  proposed, 
there  would  be  but  two  lines  of  rail  which  under  the  best  arrange- 
ment would  not  probably  be  found  sufficient  in  the  most  active 
season  of  the  year ;  and  as  no  arrangement  however  good,  could 
prevent  occasional  obstructions  occurring,  it  would  be  unadvisable 
to  trust  to  one  Railway  for  landing  and  one  for  shipping. 
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In  this  pariicxilar  therefore  the  Committee  urge  a  change  of  plan. 
They  consider  it  advisable  that  the  whole  breadth  should  be  cover- 
ed, that  there  should  be  four  lines  of  rail  instead  of  two,  both  on 
the  Main  Pier  and  the  Pier-head  ;  and  that  the  rest  of  the  space 
should  be  fitted  for  the  use  of  foot  passengers.  If  this  change  is 
made  they  believe  that  the  wharfage  may  be  found  sufficient  for 
every  purpose. 

The  materials  used  in  the  Pier  are  wrought  iron  and  Baltic  tim- 
ber with  cast  iron  screws  on  the  foot  of  the  piles.  Regarding  the 
iron  work  generally,  the  Committee  are  satisfied  on  all  points  ex- 
cepting as  to  the  length  of  the  piles.  They  consider  the  arrange- 
ment of  the  material  excellent  and  the  scantling  adequate.  And 
with  reference  to  the  perishable  nature  of  iron  when  subjected  to 
the  action  of  salt  water,  and  air  impregnated  with  salt,  the  Com- 
mittee have  only  to  remark  that  this  material  is  now  so  universally 
em})Ioyed,  and  has  been  found  to  answer  so  well  in  situations 
equally  trying,  that  they  feel  confident  the  corrosion  and  consequent 
consumption  of  iron  when  so  circumstanced  is  not  such  as  to  ren- 
der it  unsuitable  to  the  purpose.  The  waste  of  material  is  evident- 
ly retarded  by  the  oxidized  coating,  which  in  the  first  months  covers 
the  surface  of  the  iron,  and  the  subsequent  decomposition  of  the  metal 
is  so  slow  that  no  considerable  annual  expenditure  on  repairs  is 
likely  to  be  found  necessary ;  while  the  arrangement  of  the  iron 
work  in  the  Pier  is  such,  as  to  render  the  operation  of  removing 
injured  portions  practicable  and  simple. 

As  to  the  length  of  the  piles,  some  further  consideration  is  in  the 
opinion  of  the  Committee  necessary.  Their  lengths  as  shown  in 
the  plan  which  accompanies  the  specification  appears  to  have  been 
determined  upon  a  line  of  soundings  not  differing  materially  from 
those  now  taken,  and  if  the  bottom  of  the  sea  near  the  coast  re- 
mained stationary,  the  depth  at  which  the  screws  are  shown  in  the 
drawing  would  be  sufficient.  But  as  the  combined  action  of  the 
surf  and  current,  causes  at  times  a  very  rapid  motion  of  the  sand 
in  shore,  and  considerable  changes  take  place  in  consequence  in 
the  depth  of  the  sea  along  the  Coast  line,  it  is  possible  that  piles  of 
the  length  suggested  might  be  undermined.     The  ocean  current 
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strikes  upon  different  points  of  the  shore  at  different  times ;  and 
^cre  it  not  for  the  stone  bulwark  and  the  groynes  that  guard  the 
beach,  far  greater  changes  might  occur  in  the  soundings  on  any 
line  chosen  for  the  Pier,  than  need  be  feared  now  that  the  shore 
cannot  be  encroached  upon.  What  the  maximum  effect  of  this 
current  may  be,  the  Committee  have  no  means  of  determining  ac- 
curately. It  is  probably  greater  during  storms  than  has  been  mea- 
sured ;  as  on  the  surf  and  current  subsiding  after  the  gale  ceases, 
the  bed  rises  rapidly  ;  but  as  the  boatmen  who  navigate  the  surf 
speak  with  confidence  as  to  there  never  being  deep  water  near 
the  shore,  it  is  evident  to  the  Committee  that  the  addition  re- 
quired to  the  length  of  the  piles  is  not  such  as  to  add  greatly  either 
to  the  cost  of  the  work  or  to  the  difficulty  of  constructing  it. 

If  an  effort  is  now  made  to  detect  what  the  maximum  depth  of 
the  surf  is,  some  information  may  be  obtained  before  the  North 
East  monsoon  ends ;  as  that  is  the  season  in  which  the  greatest 
variation  in  the  depth  is  likely  to  occur.  This  information  might 
be  sent  to  England  in  January ;  and  upon  it  the  length  of  the  piles 
might  with  safety  be  calculated ;  due  allowance  being  made  for  a 
somewhat  greater  change  taking  place  than  had  been  observed. 
As  the  Committee  consider  this  undermining  action  of  the  current 
to  be  the  greatest  danger  to  which  the  Pier  will  be  exposed,  they 
beg  to  call  particular  attention  to  this  portion  of  their  report. 

The  Committee  do  not  offer  any  objection  to  the  use  "  of  Baltic 
Timber*'  under  the  impression  that  by  that  name,  is  implied  Red 
Menel  Pine ;  but  if  that  description  of  wood  has  been  chosen 
solely  with  a  view  to  economy,  they  must  express  a  doubt  as  to  the 
advisability  of  the  selection  since  they  believe  that  Teak  of  such 
small  scantling  as  is  required  in  the  Pier  will  hardly  cost  more 
than  Pine  prepared  with  Creosote,  while  the  former  would  be  found 
so  much  more  durable  than  any  description  of  Fir  as  to  warrant  if 
necessary  a  very  considerable  additional  outlay  on  its  use. 

With  regard  to  the  cost  of  the  Pier,  Estimates  have  been  pre- 
pared by  two  members  of  the  Committee,  who  come  nearly  to  the 
same  result;  namely,  that  its  actual  cost,  without  any  allowance 
for  Superintendence  and  risk  would  be  £70,000.  From  this  it  will 
appear  that  the  Contractors  have  a  margin  of  about  30  per  cent. 
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for  Superintendence  and  profit  and  the  chance  of  loss,  and  consi- 
dering the  peculiar  nature  of  the  work,  this  does  not  appear  to 
the  Committee  to  be  unreasonable,  though  at  the  same  time  it  is  so 
liberal  an  allowance  that  it  is  hoped  the  additions  proposed  by  the 
Committee  may  be  included  in  the  present  Estimate,  in  which  case 
they  do  not  doubt  that  it  will  be  better  economy  to  accept  the 
Contractor's  terms  rather  than  to  attempt  the  erection  of  the  Pier 
by  the  Qovernment  Engineers ;  who  have  no  experience  in  works 
of  the  kind. 

The  Committee  find  a  difficulty  in  conveying  in  a  figured  state- 
ment the  value  that  might  be  assigned  to  the  proposed  Pier.  But 
a  few  words  will  show  the  existing  impediment  to  the  traffic  of  the 
port  which  it  is  confidently  hoped  that  this  work  will  remove. 

The  trade  of  the  port,  both  in  respect  of  Passengers  and  Mer- 
chandize, is  carried  on  in  Masoolah  boats,  calculated  to  carry  two 
tons  of  goods  in  very  fine  weather.  These  boats  are  drawn  up  on 
the  beach ;  nearly  but  not  quite  beyond  the  reach  of  the  surf, 
where  the  spray  breaks  over  them  to  the  injury  of  their  contents 
when  they  are  such  as  to  suff'er  from  the  effects  of  salt  water. 
Laden  boats  are  launched  with  difficulty  from  the  beach ;  and  both 
in  landing  and  shipping  goods,  all  must  be  done  by  manual  labour 
as  cranes  cannot  in  such  a  position  be  brought  into  use. 

It  is  needless  to  remark  that  the  passage  through  the  surf  en- 
tails further  risk  of  damage  and  that  the  inconvenience  sustained 
by  passengers  is  in  a  sense  greater  even  than  that  inflicted  upon 
goods  traffic.  But  these  difficulties  are  at  the  present  day  greatly 
enhanced  from  various  causes  which  are,  first  the  insufficiency  of 
the  boat  accommodation  for  the  increasing  traffic  of  the  port ; 
second,  the  difficulty  of  getting  the  boatmen  to  work  with  regula- 
rity and  order ;  and  third,  the  constant  pilfering  that  takes  place 
and  which  is  facilitated  by  the  length  and  often  unavoidable  devi- 
ousness  of  the  transit  between  the  shore  and  the  shipping.  All 
these  obstructions  to  a  regular  and  orderly  traffic  would  be  at  once 
removed  on  the  establishment  of  a  Pier.  The  injury  done  at  the 
time  of  arriving  at  and  departing  from  the  shore  would  be  alto- 
gether removed,  all  extra  expense  avoided,  and  a  facility  of  transit 
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secured  to  every  description  of  traffic,  which  is  altogether  imprac- 
ticable under  the  present  system. 

To  speak  now  of  the  amount  of  traffic  as  it  actually  exists.  The 
lists  of  passengers,  Emigrants  and  Troops  landing  and  embarking 
in  a  given  time  do  not  exhibit  the  number  of  those  who  land  and 
return  to  Vessels  calling  at  the  port ;  neither  do  they  show  the 
many  masters.  Officers,  and  men,  who  land,  and  re*embark  on 
board  the  shipping  on  the  roads  ;  nor  the  far  greater  number  still 
of  those  who  go  off  to  Vessels  to  transact  business  or  to  work,  and 
if  these  could  all  be  enumerated  there  would  still  remain  uncounted 
the  very  many  who  have  occasion  to  cross  the  surf,  but  are  deter- 
red by  the  expense,  discomfort  or  danger  attending  it.  The  pro- 
bable passenger  traffic  cannot  then  be  exhibited  with  any  approach 
to  accuracy,  and  in  attempting  to  show  the  goods  traffic  that  may 
be  expected  from  the  returns  of  the  present  trade,  so  great  an 
amount  is  missing  in  the  Custom  House  returns  in  consequence  of  the 
entire  trade  carried  on  between  the  port  of  Madras  and  all  other 
ports  under  the  Madras  Government  being  entirely  unnoticed  that 
the  Committee  fear  even  these  Statements  may  mislead  those  who 
examine  them.  They  are  however  induced  to  submit  them  as  the 
best  data  obtainable,  begging  that  due  allowance  may  also  be  made 
for  the  increase  that  may  be  fairly  expected  when  the  difficulties  of 
the  surf  are  removed. 

Statement  A*  shows  the  exports  and  imports  of  Madras  in  the 

— - 

Statement  of  traffic  of  the  Port  of  Madras  in  the  years  1854-65,  and  1855-56. 
Value  of  Qoodi 

1854-55.  1855-56. 

Rupeei.  Rupeei. 

T«»«A»*.  /  Merchandifo    .    .    .      1,91,24,962    2,31,33,876 
*"P®'"- \  Treaaure, 64,81,956    1,37,16,696 


Exports.  I 


Total.. 2,66,06,917  3,68,50.672 

Merchandize,    .    .    .    2,39,48,083  2,91,70,905 

Treasnre,    ....         82,06,966  44,18,750 

Total.. 3,21,66,039  3,36,89,665 

Re-Ezports.. Merchandise,    .    .         7,17,474  6,64,355 

Or««^TA#«i      (Merchandise,    .   4,37,90,619  6,29,69,145 

Grand  Total...  J  T^^^jp^^    .'  .     1,46,88;911  1,81,35,446 

Total...5,84,79,430  7,11,04,691 
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last  2  years,  and  the  extraordinary  increase  in  the  trade,  since  the 
year  1843,  when  the  last  proposal  for  a  Pier  was  laid  before  the 
public,  will  be  found  by  examination  of  Statement  B  * 

By  a  Memorandum  lately  prepared  by  the  Chamber  of  Com- 
merce, it  appears  that  the  average  number  of  boats  daily  employ- 
ed throughout  the  year  is  70,  which  make  4  trips  in  the  day.  These 
boats  in  fine  weather  carry  two  tons  of  measured  goods  or  one  ton 
and  a  half  of  dead  weight :  but  when  the  surf  is  high  the  load  is 
greatly  reduced,  as  sails  cannot  be  advantageously  used  in  these 
peculiar  boats,  they  are  worked  entirely  by  manual  labour,  and 
eleven  men  are  required  to  make  good  the  passage  over  the  surf. 
The  cost  of  conveying  goods  by  such  means  is  necessarily  exces- 
sive. The  minimum  hire  of  a  boat  to  the  usual  anchorage  of  the 
square  rigged  vessels  a  distance  of  about  one  mile  is  one  Rupee 
and  a  half.  To  the  outer  anchorage  about  1|  mile  is  3  Rupees. 
The  cost  of  a  boat  to  the  anchorage  of  the  country  vessels  is  fifteen 
Annas  and  for  passenger  boats  to  the  shipping,  the  charge  is  3J 
Rupees. 

To  these  heavy  charges  upon  each  load  of  one  and  a  half  or  two 
tons,  has  to  be  added,  the  hire  of  tarpawlings  to  secure  in  some 
degree  the  cargo  from  the  spray  of  the  sea ;  and  also  the  pay  of  a 
watching  peon  whose  presence  in  each  boat  is  necessary  to  prevent 
the  pillage  which  from  the  nature  of  the  vessels  employed,  and 
the  rough  sea  they  navigate,  the  police  cannot  prevent  by  observa- 


•  B. 

Total  Tonnage  of  Vessels  arriTiog  at  the  Port  of  Madras  for  the  year  1844 
and  1855. 


From  Ist  Sept.  1813,  to  3l8t  Au(r.  1844. 
From  1st  Jany.  to  31st  Dec.  1855 


Increase  ... 


Tonnage. 


English  and 
other  Vessels 


1.23.297 
2,06,879 

83.582 


Country  Ves- 
sels. 


76,124 
1,08,1<>7 

31,983 


Total  Ton- 
nage. 


1,99,421 
8,14,986 

1,15,565 
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tion  from  the  land.  The  proposed  Pier  will  reduce  these  charges 
to  a  comparative  trifle,  large  boats  worked  by  a  few  hands,  aided 
by  sails,  will  be  employed  between  the  Pier  and  the  shipping,  and 
if  a  guard  is  necessary  at  all,  one  man  only  will  still  be  required 
in  each  boat  however  many  tons  she  may  convey.  But  the  saving 
on  these  accounts,  great  as  they  will  be,  will  not  equal  in  amount 
the  sum  economized  by  the  expedition  with  which  vessels  will  be 
cleared  of  their  cargo  and  reloaded.  The  loss  by  demurrage  is 
now  even  greater  than  the  charge  on  boat  hire  and  the  saving  of 
time  that  will  be  effected  by  the  Pier  must  tell  most  favorably 
upon  the  trade  of  the  port.  Another  benefit  that  will  be  derived 
from  the  Pier,  and  one  of  great  moment  is  that  it  will  enable  ships 
to  obtain  fresh  water  by  means  of  their  own  boats  ;  as  pipes  may 
be  carried  over  the  surf  for  this  purpose  and  thus  one  of  the  great 
objections  to  Madras  as  a  calling  port  will  be  removed. 

Although  the  Pier  will  not  be  approachable  at  all  times,  suitable 
boats  will  in  the  opinion  of  the  Committee  be  able  to  receive  and 
deliver  cargo  under  the  shelter  of  the  T  head  whenever  they  can 
be  loaded  with  safety  by  the  ship's  side.  The  skill  that  is  now  so 
conspicuous  in  the  management  of  boats  in  the  surf,  will  soon  be 
applied  to  the  new  description  of  vessel  employed,  and  even  when 
the  weather  is  violent,  communication  will  be  held  with  the  ship- 
ping  in  cases  of  emergency  ;  besides  greater  facility  being  afforded 
for  sending  off  anchors  to  ships  in  need.  While  the  possibility  of 
launching  life  boats  from  the  end  of  the  Pier  in  a  severe  storm, 
which  could  by  no  other  means  be  taken  over  the  surf  at  such  a 
time  will  supply  a  desideratum  that  has  long  been  sought  for  in 
vain.  Making  therefore  due  allowance  for  the  days  when  the  Pier 
could  not  be  used  for  general  purposes,  the  Committee  still  feel 
certain  that  its  effect  will  be  such  as  to  alter  entirely  the  character 
of  the  Madras  port.  And  as  the  returns  show  that  a  charge  of  five 
per  cent  upon  the  outlay  required,  would  hardly  have  amounted  to 
2  J  Annas  upon  the  tonnage  of  vessels  that  anchored  in  the  Madras 
roads  during  the  last  year,  they  do  not  hesiUte  to  say  that  the 
benefit  to  be  anticipated  from  the  work  is  such  as  to  warrant  the 
expenditure  on  its  construction. 


146  Scientific  Intelligence.  [no.  3,  new  series. 

The  Committee  have  elsewhere  stated  it  as  their  opinion,  that 
such  a  Pier  as  is  now  proposed  will  be  the  best  means  of  spanning 
the  surf ;  they  would  now  add  that  whatever  improvement  of  the 
port  of  Madras  may  hereafter  be  undertaken,  they  are  confident 
that  it  will  be  then  admitted  that  the  construction  of  a  Pile  Pier 
was  the  first  step  to  be  taken. 

Before  closing  their  report  the  Committee  would  venture  to  offer 
a  suggestion  that  a  proposal  should  be  made  to  Messrs.  Saunders 
and  Mitchell  that  in  the  execution  of  the  work  two  lines  t>f  piles 
connected  by  a  platform  should  first  be  carried  over  the  surf,  and 
that  the  full  breadth  should  afterwards  be  completed.  The  Com- 
mittee feel  confident  that  such  a  work  would  be  sufficiently  stable, 
and  they  observe  from  the  Contractor's  pamphlet  upon  screw  pil- 
ing, that  its  execution  would  be  perfectly  practicable.  They  admit 
that  this  mode  of  working  would  entail  some  inconvenience,  and 
additional  cost ;  but  the  value  of  such  a  Pier  for  a  year  or  two,  in 
the  opinion  of  the  Committee,  would  be  well  worth  the  difference 
in  expense,  for  if  this  plan  was  adopted,  an  immediate  benefit 
would  be  derived  from  the  work.  The  Committee  need  hardly 
say  that  some  limit  in  the  time  of  execution  should  be  entered  in 
the  specification. 


Memorandum  on  the  papers  connected  tciih  the  proposal  for  a  Pier  at 
MadraSf  ly  Colonel  A.  Cotton. 

It  appears  from  the  Report  of  the  Committee  on  this  question, 
that  they  considered  themselves  called  upon  rather  to  give  their 
opinion  upon  the  practicability,  cost  and  advantages  of  a  Pier ; 
and  not  to  go  into  the  greater  question  of  what  upon  the  whole  it 
might  be  best  to  do  at  the  present  juncture  for  the  improvement 
of  the  Port  of  Madras. 

The  points  the  Committee  proposed  to  themselves  for  examina- 
tion were, 

1st,  The  practicability  of  a  Pier  on  piles. 
2nd.   Its  fitness,  with  reference  to  its  effect  on  the  Coast 
line^  &c. 
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3d.   Its  suitableness  in  form,  &c. 
4th.   Its  cost,  &c. 
5th.   Its  value,  &c. 

I  propose  therefore  to  consider  the  general  question,  viz.,  what 
under  present  circumstances  it  would  be  most  advisable  to  do  for 
the  improvement  of  the  Port  of  Madras. 

I  may  observe  that  this  is  a  question  (that  of  the  best  mode  of 
correcting  the  evils  of  Madras  as  a  Port)  which  I  have  had  before 
me  for  20  years,  and  therefore  I  have  had  abundance  of  time  to  come 
to  a  decision  on  the  subject,  and  of  the  main  point  I  feel  perfectly 
satisfied,  viz.,  that  a  ship  breakwater,  consisting  of  a  straight  line 
of  loose  stones,  similar  to  those  at  Plymouth,  Portland,  &cc.,  and 
parallel  with  the  beach,  is  the  work  that  should  be  undertaken. 

I  therefore  proceed  to  give  my  reasons  for  this  conclusion ;  in 
respect  of 

Ist.   Its  practicability. 

2nd.   Its  effects. 

3d.   Its  cost. 

4th.  The  present  circumstances. 
1st,  Its  practicability, — Of  this  I  suppose  there  can  be  no  doubt 
in  the  minds  of  any  in  the  least  conversant  with  such  matters. 
To  throw  a  quantity  of  stones  into  the  sea  is  certainly  one  of 
the  simplest  operations  an  Engineer  can  have  to  perform.  But 
it  is  a  point  we  need  no  guessing  about,  because  we  have  the 
fact  of  many  such  works  having  been  executed,  and  being  now 
in  progress  in  the  most  exposed  situations  that  could  be  found  in 
the  world.  After  trying  many  fanciful  modes  of  executing  such 
works,  engineers  are  now  satisfied  that  nothing  can  be  done  be- 
yond throwing  a  certain  quantity  of  large  stones  down  on  a  given  line 
leaving  it  to  the  sea  to  throw  them  into  such  a  form,  as  will  bear 
its  violence.  In  this  way  the  breakwaters  at  Portland  and  Holy- 
head are  now  being  formed.  I  need  not  attempt  to  answer  here 
the  various  objections  that  might  be  started  (as  is  universally  the 
case)  by  persons  entirely  unconversant  with  such  matters,  because 
they  are  endless,  but  I  may  allude  to  one,  because  it  has  been  so 
often  suggested,  viz.,  that  such  a  work  might  be  swallowed  up  in 
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the  bed  of  the  sea;  it  might  as  well  be  suggested  that  it  would  per* 
haps  float  away,  but  our  best  answer  to  this  is,  that  the  boat  break- 
water which  was  begun  in  these  roads  and  never  finished,  remains 
to  this  day.  As  to  material,  there  is  plenty  of  stone  obtainable 
on  the  Coast  at  Covelong,  on  the  line  of  the  S.  Coast  canal  gene- 
rally, and  on  that  of  the  Railway;  as  to  the  means  of  conveying  it, 
it  may  be  done  as  that  for  the  boat  breakwater  was,  that  is,  pass- 
ed over  the  surf  on  Catamarans  if  not  by  any  better  means  that 
may  be  proposed. 

2nd,  Its  effect. — The  eflects  of  breakwaters  are  fully  ascertained  ; 
they  afford  a  perfect  shelter  for  vessels  in  all  weathers ;  under  them, 
if  there  is  good  holding  ground,  vessels  can  ride  out  the  most  se- 
vere storms.  As  respeots  the  communication  Tilth  the  shore,  they 
preserve  smooth  water,  and  ensure  perfectly  convenient  landing  at 
all  times,  excepting  perhaps  during  the  height  of  a  gale  when  a 
boat  could  not  exist  any  where  excepting  close  under  the  lea  of 
some  shelter. 

But  it  by  no  means  represents  the  true  state  of  the  case  to  say, 
merely  that  a  breakwater  forms  a  safe  harbour ;  it  should  be  remem- 
bered, that  an  artificial  breakwater  affords  a  harbour  far  superior 
to  any  natural  one.     There  is  probably  not  a  natural  harbour  in 
the  world,  that  has  not  some  natural  dangers  connected  with  it, 
for  reefs  and  islands  do  not  appear  only  where  they  are  wanted 
but  too  often  just  where  they  are  not  wanted*    But  in  making  an  ar« 
tificial  harbour,  artificial  reefs  are  of  course  placed  only  where  they 
will  be  useful.  Thus  an  artificial  reef  parallel  with  the  Coast  at  Mad« 
ras  would  not  have  a  range  of  sandheads  with  a  stormy  monsoon  blow* 
ing  direct  upon  them,  and  covered  with  breakers  to  seawerd  of  it^ 
warning  ships  off  from  the  harbour  behind  them,  nor  would  it  have 
a  five  knots  current  within  it,  in  which  ships  must  anchor ;  nor 
would  it  have  a  Back- bay  in  which  vessels  might  be  lost,  nor  a 
stretch  of  20  miles  of  water,  over  which  if  a  hurricane  blow,  the 
ships  at  anchor  might  be  dashed  against  each  other,  as  they  have 
been  in  Bombay.    The  port  of  Madras  would  be  in  every  respect 
superior  to  those  of  Calcutta  and  Bombay.     There  would  be  no 
Pilotage,  no  time  lost  in  running  in  or  out  at  any  time ;  and  land* 
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ing  Piers  might  be  constructed  to  any  extent  at  a  very  small  ex- 
pense, and  even  carried  out  to  where  ships  might  be  along  side  of 
them.  In  fact  for  all  the  great  desiderata  of  a  port ;  for  conveni- 
ence of  access,  for  smallness  of  risk  in  and  going  out,  for  cheap- 
ness, and  for  security  no  port  in  the  world  would  be  superior  to  it. 
Of  course  under  the  shelter  of  such  a  work,  every  thing  in  the 
way  of  wet-docks  or  other  conveniencies  of  a  port  might  be  con- 
structed as  in  any  other  harbour  and  any  length  of  wharf  of  any 
kind  might  be  constructed  at  a  moderate  expense. 

I  must  however  speak  also  of  its  "  effects'*  upon  the  line  of 
Coast.  When  lately  in  London,  a  Merchant  Mr.  Robertson  the 
member  for  Hastings  asked  me  about  the  possible  improvement  of 
the  port  of  Madras,  and  when  I  suggested  a  breakwater,  he  put  to 
me  what  I  consider  the  most  pertinent  question  in  the  matter,  viz  ; 
would  not  the  sand  gradually  extend  out  from  the  shore  till  it 
joined  the  breakwater.  My  reply  is  this ;  we  need  not  theorize 
when  we  have  facts ;  North  of  Madras  we  have  two  natural  break- 
waters, the  Pulicat  and  the  Armegon  shoals,  and  these  are  both  to 
this  day  unconnected  with  the  coast  at  either  end;  this  seems  to 
me  perfectly  conclusive.  These  reefs  differ  indeed  from  the  pro- 
posed breakwater  in  that  they  do  not  come  above  the  surface  of 
the  water  ;  but  they  are  sufficiently  near  the  surface  for  the  main 
force  of  the  swell  of  the  sea  to  be  expended  on  them  instead  of 
breaking  on  the  shore  and  this  I  consider  to  be  just  the  same,  so 
far  as  the  effect  on  the  beach  is  concerned,  as  if  they  were  above 
water. 

As  it  is  of  importance  that  this  paper  should  be  as  short  as  possi- 
ble, I  had  better  not  go  into  detail  about  the  motion  of  the  sand 
on  the  beach.  I  will  only  say  that  it  is  caused  by  the  surf  strik- 
ing the  beach  a  little  obliquely,  so  that  the  sand  that  is  stirred  up 
is  always  deposited  a  little  to  leaward  of  where  it  was  taken  up, 
and  hence  there  is  always  a  stream  of  sand  moving  along  the  coast, 
and  if  the  surf  were  prevented  by  a  breakwater,  there  would 
certainly  be  an  accumulation  of  sand  to  windward  of  the  point 
where  the  action  of  the  surf  ceased ;  this  accumulation  I  believe 
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would  proceed,  but  more  and  more  slowly  as  the  deep  water  was 
approached  till  the  current  passing  between  the  breakwater  and 
it,  was  increased  by  the  diminution  of  the  channel,  sufficiently  to 
sweep  away  the  sand  as  fast  as  the  surf  brought  it  forward,  so 
that  I  conclude  there  would  be  an  accumulation  of  sand  on  the 
beach  to  the  Sd.  of  the  breakwater,  but  from  the  example  of  the 
two  shoals  to  the  North,  I  feel  satisfied  that  the  passage  between 
the  end  of  the  breakwater  and  the  shore  would  never  be  closed. 
In  the  progress  of  things  during  the  construction  of  the  groynes, 
along  the  line  of  beach  of  late  years,  we  have  clear  proof  that  the 
quantity  of  sand,  in  motion  along  the  coast  is  not  so  very  great, 
for  since  the  number  of  groynes  has  been  increased,  extending  as 
they  now  do  for  three  miles  along  shore,  the  filling  up  between 
them  with  sand,  has  gone  on  very  slowly,  and  it  will  probably  be 
some  years  before  the  whole  length  of  beach  is  extended  much  to 
seaward,  though  when  there  were  only  two  or  three  groynes,  the 
sand  was  deposited  very  rapidly.  The  only  remaining  effect  that 
I  believe  the  breakwater  would  produce  on  the  line  of  the  beach, 
is  that  somewhat  to  the  Northward  of  the  Nothern  end,  the  beach 
would  be  cut  away  to  some  extent  in  consequence  of  the  action  of 
the  surf  upon  it,  while  the  sand  removed  by  it,  was  not  replaced 
by  any  surf  under  the  lea  of  the  breakwater,  but  this  is  of  no  im- 
portance. 

I  am  thus  perfectly  satisfied  that  a  breakwater  would  not  have 
any  injurious  effect  whatever  on  the  beach. 

Zrd,  Its  cost, — The  section  which  such  a  work  will  naturally 
take  is  now  well  known  ;  the  inner  slope  is  about  an  angle  of  45® 
and  the  lower  part  of  the  outer  one  is  the  same.  From  a  little 
above  high  water  to  a  little  above  low  water,  the  slope  where  the 
seas  are  excessively  heavy  is  about  5  to  1,  hence  the  cost  of  such 
a  work  very  much  depends  upon  the  rise  and  fall  of  the  tide.  If 
this  is  great,  both  the  work  must  necessarily  be  so  much  higher, 
and  also  the  part  on  which  the  slope  is  so  great  must  extend  through 
a  greater  height,  whereas  in  the  present  case,  the  rise  being  only  1 
yard,  the  cost  will  be  greatly  diminished,  as  compared  with  such 
works  in  England.  Further  I  feel  assured  that  the  force  of  the 


APRIL — JUNE  1857.]        Breahwater  for  Madras.  151 

seas  in  this  locality  are  far  below  those  in  that  of  the  Plymouth 
breakwater  for  instance,  which  is  exposed  to  the  long  continued 
gales  that  sweep  across  the  wide  stretch  of  the  Atlantic.  Our 
gales  never  continue  many  days,  and  in  the  hurricanes  the  wind 
never  continues  many  hours  in  one  direction.  The  comparatively 
small  power  of  the  seas  is  shown  by  the  fact  that  after  a  hurricane, 
when  the  sea  has  risen  above  its  ordinary  level,  very  few  stones 
are  thrown  up  on  the  beach  out  of  the  bulwark. 

"  All  experience  tends  to  show  that  gales  of  wind  and  hurri- 
canes have  occured  at  intervals  of  several  years  and  that  there  are 
timely  warnings  indicative  of  their  approach  and  also  that  they  are 
of  Hhort  duration.  For  instance  in  the  heavy  gale  of  October  1842, 
the  sea  and  surf  raged  with  great  violence  from  8  a.  m.,  on 
the  23rd  to  2  A.  m.,  on  the  24th,  yet  at  6  a.  h.,  within  24  hours 
from  the  commencement  of  the  gale,  and  a  few  hours  after  its  de- 
cline, the  surf  had  so  completely  subsided,  that  boats  and  catama- 
rans were  enabled  to  ply." — Captain  Biden. 

Supposing  that  the  work  is  placed  in  6|  fathoms  at  low  water, 
that  the  long  slope  extends  from  one  yard  below  low  water  to  2 
yards  above  high  water,  and  that  the  top  of  the  work  is  4  yards 
above  high  water,  the  section  would  contain  about  800  square 
yards,  or  1000  tons  per  yard  in  length. 

Such  a  work  may  be  made  of  any  length  at  first  and  extended 
as  the  trade  of  the  port  increase  to  any  amount. 

During  the  stormy  season  the  number  of  vessels  in  the  port  will 
always  be  moderate,  because  the  coasting  trade  is  stopped,  and  du- 
ring the  fine  season  if  all  the  vessels  occasionally  cannot  be  covered 
by  it,  they  wpuld  still  all  have  the  benefit  of  the  cheap,  safe  and 
convenient,  communication  with  the  shore  that  it  would  afford,  so 
that  as  soon  as  a  moderate  length  is  executed  all  the  main  points 
will  be  gained.  It  must  also  be  remembered  that  very  soon  when 
the  coast  canal  is  extended  to  the  Qodavery  in  the  North,  and  the 
Cauvary  in  the  South,  the  coasting  trade  will  be  greatly  diminished, 
for  the  canal  transit  will  be  greatly  cheaper  than  that  by  the  coast 
On  these  accounts  1000  yards  length  of  breakwater  will  afford  the 
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main  advantages  which  are  sought,  and  if  we  estimate  now  for 
2000  yards,  we  shall  probably  allow  for  enough  considering  the 
present  trade,  and  it  is  one  of  the  great  advantages  of  such  a  work, 
that  it  may  be  carried  out  just  as  it  is  wanted,  the  length  having 
nothing  to  do  with  the  stability. 

As  to  the  cost  per  ton  we  have  had  some  considerable  experience 
at  the  Godavery  and  Kistna,  were  probably  1 J  million  tons  have 
been  quarried,  and  they  have  cost  about  10  annas  a  ton  on  an  average 
including  carriage,  partly  along  railways  and  partly  by  water,  and  the 
greater  part  of  it  with  very  imperfect  apparatus.  The  quarrying 
here  will  probably  not  be  more  expensive  from  the  appearance  of 
the  rock  at  Covelong,  and  superior  apparatus  would  be  used. 
"With  large  blasts  and  powerful  cranes,  so  that  there  will  be  little 
necessity  for  small  charges,  we  know  from  the  works  at  Portland 
and  Holyhead,  how  very  cheaply  such  work  can  be  performed. 

With  respect  to  the  crossing  the  surf,  we  have  abundant  proof 
how  cheaply  a  small  jetty  can  be  constructed  sufficient  for  such  a 
purpose,  in  the  way  the  single  row  of  screw  piles  now  extending 
420  feet  into  the  sea  from  the  beach,  has  stood  the  late  gales.  It 
is  quite  clear  that  two  such  rows  supporting  each  other  would  be 
quite  sufficient  to  carry  the  stone  to  the  back  of  the  surf,  if  they 
extended  to  600  feet  from  the  beach  at  Madras.  But  I  believe 
the  best  spot  to  obtain  the  stone  at  would  be  Covelong  and  the 
Seven  Pagodas,  where  the  surf  is  more  moderate.  At  the  former 
place  there  is  a  sort  of  cove  formed  by  a  projecting  point  of  rocks, 
and  also  a  reef  detached  from  the  shore,  out  of  which  probably  a 
very  good  shipping  place  could  be  formed  at  little  expense.  There 
is  there  perhaps  J  million  tons  of  stone,  which  it  would  be  worth 
while  to  take  and  the  rest  might  be  got  at  the  Seven  Pagodai. 
The  distances  from  these  places  to  the  roads  are  respectively  20 
and  30  land  miles  ;  and  over  this  space  the  stone  boats  might  be 
towed  by  steamers.  It  must  be  remembered  that  the  number  of 
stormy  days  in  the  year  in  this  locality  is  very  moderate,  ao  that 
such  work  would  not  be  interrupted  in  the  way  it  is  in  England. 

Bringing  the  stone  in  this  way,  I  think  if  we  allow  50,000£  for 
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plant,  viz.  steamers,  boats,  rails,  cranes,  &c.  for  1^200  tons  a  day 
and  1  Rupee  a  ton  besides  for  quarrying  &c.,  we  sball  be  safe,  and 
this  would  make  25  lacs  for  2,000  yards,*  and  it  might  be  extended 
at  the  rate  of  1,000  Rupees  a  yard. 

There  are  excellent  data  now  for  this  sort  of  work  in  England 
from  which  allowing  for  the  difference  in  the  price  of  labor,  very 
safe  estimates  may  be  made.  But  this  seems  quite  sufficient  to 
show  that  the  cost  of  such  a  work  would  be  very  small  compared 
with  the  vast  objects  in  view.  The  interest  at  5  per  cent,  would 
be  6  J  annas  (10  pence)  per  ton  on  the  present  tonnage  (315,000 
tons)  or  i  per  cent,  on  the  reported  present  value  of  the  imports 
and  exports  (711  lacs  of  Rupees).  But  these  do  not  include  the 
coasting  trade,  which  strange  to  say,  is  not  entered  in  any  form  in 
the  Custom  House  returns. 

The  Pier  Committee  state  that  about  70  boats  make  an  average 
of  4  trips  in  a  day  throughout  the  year,  carrying  each  2  tons  or 
under,  which  would  give  about  150,000  tons  a  year  shipped  and 
landed  at  an  expense  of  from  8  annas  (12  pence)  to  upwards  of  12 
annas  (18  pence)  a  ton,  or  perhaps  10  annas  (15  pence)  on  an 
average,  total  100,000  Rupees,  besides  Passengers.  So  that  no 
doubt  on  the  present  traffic  the  interest  of  the  cost  of  such  a  work 
would  be  saved  in  boat  hire  alone,  leaving  the  diminution  of  risk 
and  detention  of  vessels,  that  of  pilfering  and  damage  of  goods  in 
the  boats,  the  time,  convenience  and  safety  of  Passengers,  &c.  and 


•  Bough  Estimftte  of  the  cost  of  a  Breakwater,  2000  Yards  in  length,  for  Ma- 
dras  Roads,  in  6|  fathoms  water. 

Rupees. 
One  Steam  Tug  of  100  tons  burthen,  and  40  Horse  power,  Rupees 

35,000 

Six    do. 2,10,000 

One  Siono  Boat  of  103  tons,  -  -  .         Rupees  5,000 

30    do. 1,60,000 

Waggons,  Cranes,  Raili,  &c.  -  -  ....     1,00,000 

Jettjf,  &c.,  to  faciliiate  loading  boats,  &c.        -  •  -  .        40*000 

5,00,000 
Stone. 
;2000  X  800=  16,00,000  at  U  =  2  Mn.  Tens  at  1  Rupee  including  Sun- 
dries, -  -  -  .  -  .   20,00,000 

Total  Rupees..    25,00,000 
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those  of  all  the  future  increase  of  traffic,  as  clear  additional  be- 
nefits. 

The  foreign  trade  increased  20  per  cent,  in  the  last  year,  and  it 
is  quite  certain  that  as  the  internal  improvement  of  the  country  in 
irrigation  and  cheap  transit,  and  the  wealth  of  the  people  are 
quite  in  their  infancy,  the  trade  of  the  Port  of  Madras  is  also  yet 
quite  in  its  infancy.  We  may  safely  infer  that  even  if  the  present 
partial  system  of  improvement  of  the  country  is  continued,  the 
trade  of  the  port  will  he  doubled  and  more  likely  quadrupled  be- 
fore  a  breakwater  is  finished,  even  if  it  is  begun  immediately. 

At  present  the  ordinary  cost  of  conveying  to  the  large  vessels 
is  12  annas  or  18  pence  per  ton,  which  is  equal  to  fully  150  miles 
of  carriage  by  the  coast  canal,  so  that  a  ton  of  goods  from  Tanjore 
would  pay  the  same  for  conveyance  to  Madras  by  the  canal  as  from 
the  shore  to  the  ship. 

Ath,  Present  circumstances, — The  fact  that  the  Hon'ble  Court 
seriously  consider  the  question  of  an  expenditure  of  100,000£  on 
a  Pier  at  Madras  shows  plainly  the  nature  of  the  times  at  which 
we  have  now  arrived,  and  that  to  leave  things  any  longer  in  the 
old  state  in  this  port  is  not  to  be  thought  of.  In  fact  whatever  it 
may  have  been  in  times  past,  the  port  is  now  totally  out  of  keeping 
with  the  whole  of  the  present  system  of  management  of  the  coun- 
try. To  spend  3  millions  on  a  Railway,  and  as  somebody  well  ex- 
pressed it,  to  end  it  in  a  massulah  boat,  is  altogether  prepos- 
terous. 

I  think  we  may  safely  consider  that  all  have  now  come  to  a  de- 
cision on  this  point,  and  that  something  effective  must  be  done  to 
this  important  port.  The  question  then  is  confined  to  this  pointy 
what  is  it  to  be  ?  It  is  quite  certain  that  the  main  points  will  not  be 
attained  by  any  Pier.  It  not  only  will  not  shelter  the  shipping, 
but  it  will  leave  even  the  landing  and  shipping  of  goods  and 
passengers  in  a  very  imperfect  state.  There  will  be  a  great 
swell  at  the  end  of  the  Pier,  which  will  be  quite  exposed  to  the  sea ; 
and  most  assuredly  if  ten  lacs  are  spent  upon  it,  there  will  even 
then  be  the  same  urgent  demand  for  a  breakwater  as  there  is  now. 
It  is  quite  certain  at  least  according  to  my  judgment  that  an  expen. 
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sive  Pier  of  this  sort,  will  be  qaite  unnecessary  after  a  breakwater 
is  constructed.  Indeed  when  Madras  is  situated  on  a  sheltered  bay 
(though  ao  artificial  one)  the  whole  question  of  landing  and  ship- 
ping will  have  to  be  reconsidered,  for  it  is  evident  that  almost  any 
thing  may  then  be  done  in  the  way  of  wharfs,  docks,  &c.,  so  that 
in  my  opinion  it  will  be  a  most  grievous  mistake  to  spend,  in  fact 
to  throw  away  100,000je  upon  a  Pier,  which  would  be  totally  un- 
suited  to  the  new  state  of  things,  that  would  be  caused  by  the  ex- 
ecution of  a  work  which  may  be  done  any  day,  which  is  certainly 
the  only  work  that  can  make  Madras  a  safe  and  effective  harbour, 
and  which  will  not  cost  so  very  much  more  than  a  Pier  such  as  is 
contemplated.     In  fact  we  may  go  far- 
ther than  that  and  safely  say  that  if  the 
High  water    same  sum  of  1 0  lacs  were  spent  on  600,000 


Low  water    tons  of  stone,  thrown  down  on  a  line  of 

2,000  yards  in  length,  parallel  with  the 

beach  in  6|  fathoms,  forming  a  reef  of  a 

section  of  300  square  yards,  or  about  40 

yards  broad  at  the  base  and  12  yards 

40  yarda.        hUgh^  that  is  reaching  to  within  a  yard  of 

low  water,  it  would  be  far  more  beneficial  than  a  Pier,  for  it  would 

certainly  ensure  almost  smooth  water  for  the  ships^  and  entirely 

destroy  the  surf. 

Such  an  artificial  reef  would  effectually  destroy  the  oscillation  of 
the  sea,  which  would  break  on  it,  instead  of  on  the  shore. 

Hence  to  spend  under  these  circumstances  1 00,000£  upon  a  Pier, 
when  250,000£  would  probably  be  sufficient  to  make  Madras  much 
superior  to  any  harbour  now  in  India,  and  equal  to  any  in  the  world, 
appears  to  me  the  greatest  mistake,  and  if  it  is  thought  that  such  a 
work  would  cost  more  than  \  million,  it  would  not  essentially  alter 
the  case,  for  it  is  certain  that  it  would  be  far  more  economical  to 
spend  even  half  a  million  in  making  a  harbour  than  100,000£  in  mak- 
ing a  Pier.  Five  per  cent  on  the  latter  sum  would  not  be  1  Kupee 
per  ton  on  the  present  tonnage,  and  really  the  present  tonnage  is  no 
measure  of  the  future  tonnage.  The  mere  formation  of  a  harbour 
would  itself  have  a  prodigious  effect  on  the  trade^  and  the  Coast 
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Canal  Tvbich  is  now  so  considerably  advanced  will  alone  go  far  to 
collect  the  produce  of  a  great  part  of  the  Presidency  to  Madras. 
When  once  goods  reach  the  Canal,  the  cost  of  bringing  them  to 
Madras  even  from  2  or  300  miles  will  be  so  little,  probably  not  more 
than  a  Rupee  a  ton,  that  it  will  have  a  great  effect  on  the  trade* 
and  when  by  means  of  improved  rivers,  branch  canals,  or  even  of 
cheap  railways  and  common  roads  the  whole  interior  is  opened  by 
cheap  transit  to  the  coast  canal,  the  increase  of  trade  will  certainly 
be  enormous. 

But  by  no  means  the  least  important  point  in  this  question  re« 
mains  to  be  considered.  The  Hallway  which  is  now  under  con- 
struction is  in  a  direct  line  from  Calcutta  and  Madras  towards  Lon- 
don. Without  a  harbour  at  either  end,  and  merely  as  a  line  con- 
necting the  £.  and  W.  Coast  of  the  Peninsula,  I  look  upon  this 
work,  as  one  of  the  least  important  lines  on  which  3  millions  could 
have  been  spent ;  assuredly  nothing  of  any  consequence  either  in 
goods  or  passengers  will  ever  be  conveyed  by  it  from  one  coast  to 
the  other,  and  at  least  200  miles  of  it  are  perhaps  about  the  least 
productive  line  of  country  that  a  railway  could  be  carried  through 
in  India.  Further  it  is  proved  beyond  all  question  that  the  pas- 
senger traffic  is  the  main  source  of  profit  on  railways,  and  that  the 
great  mass  of  passengers  only  travel  a  few  miles  (the  average  for 
all  England  is  13),  that  is,  they  go  to  the  next  town  and  back. 
Estrange  to  say,  this  railway  of  450  miles,  is  not  to  pass  through 
one  of  the  few  towns  (only  7  and  all  but  one  very  small)  which  lie 
near  its  route,  so  that  it  looks  as  if  the  ultimate  object  had  been  to 
make  a  railway,  not  to  carry  the  people.  But  if  it  is  treated  as  part 
of  the  line  of  communication  between  London,  and  Madras  and  Cal- 
cutta, it  then  becomes  a  work  of  real  importance  though  it  is  so  de- 
fective as  a  local  communication.  It  would  save  4  days  in  the  fine 
season,  and  5  in  the  S.  W.  monsoon.  In  the  latter  season  it  would 
be  so  many  hundred  miles  dead  to  windward.  But  to  make  it  thus 
available,  or  at  least  to  make  it  a  thoroughly  effective  portion  of  the 
line  from  London  to  Madras  and  Calcutta,  it  must  have  a  harbour  at 
each  end,  and  if  3  millions  are  spent  on  the  road  itself,  it  is  surely 
worth  while  to  spend  |  a  million  more  in  order  so  to  complete  iU 
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Can  it  possibly  be  said  while  we  are  spending  so  many  millions 
on  the  railways,  that  it  is  out  of  proportion  to  spend  \  million  on 
a  harbour,  at  a  seat  of  Government,  and  a  place  which  is  already 
a  great  commercial  centre,  notwithstanding  almost  every  kind  of 
hinderance,  such  as  a  want  of  internal  cheap  transit,  an  unshelter- 
ed roadstead,  a  heavy  surf,  &c.  The  exports  from  Coringa  have 
increased  seven-fold,  since  the  improvements  in  irrigation  and  tran- 
sit, although  they  do  not  extend  beyond  the  little  tract  of  country 
which  forms  the  delta  of  the  Godavery  ;  what  will  they  increase  to 
when  50  times  that  extent  of  country  is  opened  out  by  cheap  car- 
riage, and  how  surely  the  same  thing  will  take  place  at  Madras,  if 
even  the  present  partial  system  of  internal  improvement  is  perse- 
vered in. 

I  avoid  going  into  any  detail  in  this  paper,  respecting  the  construc- 
tion of  the  work,  as  I  think  it  would  be  quite  out  of  place ;  I  will 
only  say  that  I  feel  assured  that  there  will  be  no  difficulty  whatever 
in  it,  beyond  what  ordinarily  occurs  in  executing  works  of  magni- 
tude. And  it  must  particularly  be  remembered  that  a  work  of  this 
kind  may  be  carried  to  any  extent  and  executed  at  any  rate  of  pro- 
gress that  may  be  convenient.  Five  lacs  or  ten  lacs  a  year  may 
be  set  apart  for  it,  and  in  the  very  first  year,  a  material,  nay  an  es- 
sential change,  will  be  made  in  the  port. 

I  conclude  with  earnestly  requesting  that  these  points  may  be 
thoroughly  considered,  and  with  recommending  that  this  obvious, 
simple,  and  effective  work  may  be  at  once  undertaken.  I  append 
a  chart*  of  the  coast  N.  of  Madras,  showing  the  Pulicat  and  Arme- 
gon  shoals.  For  thirty  years  it  has  been  repeatedly  proposed  to  use 
the  shelter  afforded  by  the  latter  as  a  Harbour,  in  connection  with 
Madras.  It  has  of  course  failed,  because  a  harbour  must  be  where 
the  Commercial  community  are,  and  there  is  100  times  too  much 
capital  invested  at  Madras,  in  connection  with  the  Port,  to  allow 
of  the  trade  being  removed  to  another  site.  We  must  either  make 

*  Note. — la  this  chart  the  Fulicat  ihoal  is  incorrectly  laid  down  as  though  there 
was  no  passage  between  its  southern  extremity  and  the  main.  Whereas  it  will 
be  seen  that  in  the  plan  marked  in  pencil  the  leut  depth  is5  fithomi  uihowa  by 
the  soundings. 
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a  city  at  Armegon,  or  a  shoal  at  Madras,  and  the  latter  would  per- 
haps not  cost  a  twentieth  part  of  the  former,  so  that  there  can  he  no 
question  which  alternative  to  adopt.  However  all  that  has  heen 
written  hy  many  able  men  to  show  that  an  effective  harbour  exists 
under  the  shelter  of  the  Armegon  shoal,  which  is  from  4  to  6  yards 
under  water,  goes  to  prove  that  Madras  would  be  a  harbour  even 
before  the  Breakwater  reached  the  surface  of  the  Sea. 


The  Directors  of  the  Assam  Tea  Company  report  that  the 
outturn  for  1855-56  amounted  to  638,000lb8.  The  outturn  for 
1856-57  is  expected  to  reach  700,000lbs.  The  company  is,  how- 
ever, embarrassed  by  the  difficulty  of  procuring  labour.  The  Ben- 
galees and  Dangars  are  turbulent  and  ill-conditioned,  and  the  As- 
samese alone  are  to  be  relied  on.  Their  wages  have  been  raised 
eight  annas  a  month,  but  the  supply  is  still  deficient.  Nothing  is 
said  about  the  financial  position  of  the  association. — Attends  Indian 
Mail,  April  15,  1857. 


NOTICES  OF  BOOKS. 

Oriental. 

Lieut.  H.  G.  Raverty  of  the  Bombay  Army  is  bringing  out  a 
Dictionary  of  the  Puskto  language  to  consist  of  40,000  words  and 
to  extend  over  1,000  or  1,200  pages — also  a  Puehto  Text  book 
which  will  contain  selected  portions.  Poetical  and  Prose,  of  the 
most  celebrated  authors  carefully  collated  from  M.S.  copies  in  the 
author*s  possession.  When  it  is  known  that  Lieut.  Raverty  has 
been  engaged  over  these  works  for  the  last  nine  years,  and  that  he 
possesses  probably  a  better  knowledge  of  Pushto  than  any  other 
European,  we  may  feel  certain  that  no  labor  has  been  spared 
in  their  compilation,  and  that  they  will  fulfil  the  expectations  of  the 
most  ardent  linguist.  A  Pushto  Grammar  by  the  same  author  was 
published  in  1856  and  was  noticed  very  favorably  in  the  Athmmum 
of  August  30,  of  that  year,  which  says, 

'*  Ezeept  the  meagre  Voeahulary  of  M<yor  Lefh,  the  Chrettomaihy  of  Prof, 
J^emhard  Dortt,  and  the  short  Qrommar  publUhed  hy  Captain  Faughan  at 
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Calcutta  in  1854,  no  work  hu  been  written  to  facilitate  the  acquisition  of  thi'f 
language,  the  Grammar,  therefore,  of  Lieut.  Raverty,  which  is  sufficiently  ela- 
borate, and  in  which  the  rules  are  supported  by  copious  and  well  chosen  extracts 
from  classical  Pashtu  authors,  will  be  gladly  hailed  by  every  linguist." 

As  there  are  only  a  few  copies  of  the  Grammar  remaining  on 
hand,  if  he  can  procure  250  subscribers,  Mr.  Raverty  intends 
publishing  a  2nd  edition  revised  and  improved  to  be  ready  at  the 
same  time  with  the  Dictionary  and  Text  book. 

Another  Samkrit  Grammar  is  announced  from  the  Oxford  Uni- 
verty  Press  by  Mr.  Monier  Williams,  Professor  of  Sanskrit  at  Haily- 
bury  ;  its  design  is  to  show  the  relation  that  exists  between  San- 
skrit and  the  clasbical  languages  of  Europe,  and  the  facility  with 
which  Sanskrit  may  be  acquired  by  Greek  and  Latin  Scholars. 

The  Journal  Asiatique,No.  32,  forNovember  and  December  1856, 
reviews  a  book  lately  published,  entitled  "  Acar  ussanddidV  Traces 
of  tmporiant  persona^ges,  or  The  History  of  Delhi  and  its  Monuments^ 
ancient  and  modern^  hy  Saiyid  Ahmed  Khan^  Delhi  1854.  The  Re« 
viewer  says : — 

'*  This  monograph  of  Delhi  by  Saiyid  Ahmed  Khan,  Magistrate  of  Delhi,  and 
author  of  several  other  works  also  written  in  the  ordinary  language  of  the  N.  W. 
of  India,  is  by  far  the  most  useful  of  any  hitherto  published  in  India  in  Hindusta- 
ni (Urdu).  The  author  informs  his  readers  that  his  ancestors  originally  came  from 
Arabia,  that  they  subsequently  inhabited  Herat  and  came  to  India  during  the 
reign  of  Acbar.  •  •  •  •  • 

The  priocipal  and  the  only  interesting  portion  of  this  Tolame  is  that  which  re 
lates  to  the  description  of  the  ancient  and  modern  monuments  of  Delhi.  These 
as  well  as  the  inscriptions  found  on  them  are  Tery  fAithfuUy  illustrated  by  correct 
drawings  which  accompany  the  volume.  •  «  «  •  « 

The  preface  contains  an  abstract  of  the  history  of  the  Kings  of  Delhi,  one  chap- 
ter is  devoted  to  the  history  of  the  Fort  of  Delhi  built  by  Sbah  Jehan,  and  the 
other  smaller  fortresses  of  this  town.  Another  chapter  contains  a  detailed  ac- 
count of  the  different  buildings  erected  by  the  Kings  and  principal  people  of  the 
same  city.  The  appendix  is  nothing  more  than  an  atlas  containing  sixty-five  draw- 
Dgs  of  the  buildings  described  in  the  work  under  notice." 

The  Journal  Asiatique  for  January  1857,  No.  33,  thus  announces 
the  death  of  Mr.  Von.  Hammer,  whose  great  work  on  Arabic  Li- 
terature was  noticed  in  our  last  number.*  The  following  account 
of  his  last  hours  is  given  by  his  daughter : 

•  F.  270,  Vol.  I.  N.  8. 
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Extract  of  a  letter  from  the  Baroness  de  Trenek  do  Tonder  to  M.  Reinandgi?^ 
ing  an  account  of  her  father's  death.    Dated  Vienna  13th  December  1856. 

•  •  •  "  In  the  midst  of  hit  sufferings  my  father  continued  to  busy  himself 
with  the  studies  which  he  had  pursued  during  his  long  life.  The  day  before  his 
death  when  scarcely  able  to  speak,  he  explained  to  me  with  much  difficulty  that  he 
wished  me  to  send  to  the  Imperial  Library  for  an  Arabic  work  which  he  heard  had 
just  been  published.  Alas !  he  never  cast  eye  upon  it.  He  was  constantly  asking 
for  books  to  read  or  calling  for  bis  secretary  to  write  to  bis  dictation.  On  the  Tsry 
last  morning  of  his  life,  I  was  obliged  in  order  to  keep  him  quiet,  to  bring  him  paper 
and  ink  and  to  place  a  pen  between  his  fingers  with  which  he  traced  a  few  illegihlo 
words. 

*'  During  the  last  fortnight,  the  oppression  under  which  he  labored  proTented 
his  lying  in  bed.  All  that  time  he  passed  in  an  ea«y  chair  before  his  writing  Uble 
in  the  middle  of  his  Library.  Such  a  place  was  little  suited  for  the  attentions 
which  his  state  required.  But  we  dared  not  change  it.  We  saw  too  well  that  be 
wished  to  die  surrounded  by  his  books  like  a  warrior  on  the  field  of  battle. 

**  On  the  morning  of  the  20th  NoTember  he  receired  the  holy  sacraments* 
During  the  23rd  he  was  more  restless  and  disturbed  than  usual.  He  continued  ho«^ 
ever  to  write  with  his  pencil  on  his  handkerchief  and  on  his  linen ;  at  length  he 
began  to  doze.  We  listened  irith  thankfulness  to  his  quiet  and  regular  breath- 
ing. Twice  or  thrice  he  clapped  his  hands,  a  mode  of  calling  his  servanU  he 
had  acquired  from  his  travels  in  the  East  On  drawing  near  however  we  found 
him  still  in  the  same  tranquil  sleep.  About  a  quarter  past  six  a  deep  sigh  drew 
our  attention  to  him ;  another  followed ;  it  was  the  last ! 

"  I  must  add  a  few  words  relative  to  the  state  in  which  my  poor  father  has  left 
the  works  in  which  he  was  engaged  The  seventh  Volume  of  the  History  of  Ara- 
bic Literature  is  quite  finished,  and  will  be  shortly  despatched  to  the  individnals 
and  to  the  Scientific  Societies  which  have  received  the  preceding  Volumes.  The 
reflection  that  he  had  completed  this  Volume  was  a  source  of  great  comfort  to 
my  father  and  he  has  left  me  full  instructions  for  its  distributioiL  He  baa  ex- 
pressed a  hope  in  his  will  that  the  Imperial  Academy  will  complete  what  is  con- 
sidered indispensable  to  the  work,  at  least  as  far  as  regards  the  Ubles.  M.  Ffiu- 
maier  is  engaged  in  the  revision  of  the  second  Volume  of  the  Persian  chronicle  of 
Wassaf.  I  feel  sure  that  the  respect  due  to  the  memory  of  the  Translator  and 
Editor  will  prevent  any  delay  in  completing  this  publication  which,  yoa  are 
aware,  is  carried  on  under  the  auspices  of  the  Imperial  Academy. 

I  shall  not  astonish  you,  Sir,  who  know  the  indefatigable  application  and  the 
immense  labors  of  my  father  when  I  tell  you  that  his  repositories  contain  nume- 
rous writings  in  his  own  hand  of  which,  unfortunately,  the  characters  are  fur  the 
most  part,  almost  illegible.  I  need  not  say  that  I  feel  it  to  be  a  sacred  duty  to 
have  these  MS8.  arranged  by  a  skilful  person,  to  whom,  I  trust,  my  practice  in 
deciphering  my  father's  writing,  will  prove  of  some  use." 

M.  Reinaud  adds  in  a  note  that  tf .  de  Hammer  long  ago  completed  a  Tranala- 
tion  in  French  of  the  Arabian  tale  of  Antar,    Some  years  shice,  the  elder  H.  Pou- 
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joulat  being  at  Yienna,  reeeiTed  the  MS.  from  M.  de  Hammer  for  publication  ia 
Paris.    It  ia  understood  that  this  publication  will  not  be  much  longer  delayed. 

Natural  History. 

A  paper  on  the  metalliferous  deposits  of  Kumaon  and  Gurh- 
wal  by  W.  J.  Henwood,  late  Chief  Mineral  Surveyor  in  the  N.  W. 
Provinces,  which  was  read  before  the  R.  Geological  Society  of 
Cornwall  has  appeared  in  the  last  No.  of  the  Edinburgh  New  Phi" 
losophical  Journal.* 

Mr.  Henwood  met  with  copper  pyrites  and  purple  copper  ore 
in  quartzose  veins  occurring  sparingly  in  the  granitic  and  gneiss 
formation  and  somewhat  more  plentifully  at  the  junction  of  the  talc 
and  clay  slates  of  Poker,  Seera,  &c. 

Iron  ores  occur  in  great  abundance  throughout  the  clay  slate 
formation  and  in  some  parts  of  the  talc  slate  series.  Mr.  Henwood 
particularly  notices  the  fact  that  hunches  of  ore  dip  from  the  masg 
of  the  nearest  granite  formation  not  only  in  the  case  of  the  iron  of 
the  Himalayas  but  as  regards  the  gold  of  Brazil. 

The  talc  folate  formation  he  found  to  exhibit  a  strong  resemblance 
to  the  gold  districts  of  Brazil  particularly  to  the  Jacotinga  forma- 
tion in  which  the  richest  gold  deposits  occur.  Accordingly  he 
found  that  gold  mines  were  actually  worked  in  Kumaon  and  Gurh- 
wal,  but  in  the  rudest  and  moat  inefficient  manner.  The  usual 
method  of  preparing  the  rock  for  being  worked  was  to  soften  it  by 
the  application  of  fire. 

*'  fBut  in  their  small  and  ill-ventilated  mines  this  mode  is  Tery  meffcctive, 
while  the  smoke  and  foul  air,  generated  by  the  combustion,  stop  the  work  of 
CTery  other  person  in  the  mine  at  the  time.  The  imperfection  of  tho  tools 
and  mode  of  working  ;  the  ignorance  which  prevails  of  tho  advantages  of 
ventilation ;  of  tho  economy  of  labour,  by  extracting  the  ore  through  passages 
large  cnoui^h  to  allow  ihe  workmen  unimpeded  action;  as  well  as  the  native 
smelter's  inability  to  treat  any  but  the  richest  and  most  fusible  ores;  render  it, 
therefore,  an  object  of  paramoont  importance,  in  the  view  of  the  Indian  miner, 
to  avoid,  by  every  possible  device,  the  opening  of  large  galleries.  But  the  softer 
and  more  fusible  ores  are  far  less  plentiful  than  those  which  are  too  refractory  for 
the  native  smelting  furnace ;  and  the  two  varieties  of  ore  are  so  intimately  mixed  in 

•  No.  I.  Vol.  III.  new  ieriefi-1856. 
t      Do.      do.    p.  139. 
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the  beds,  that  it  {■  impotsible  to  extract  the  former  wiihout  breaking  itill  larger 
quantities  of  the  latter  also.  In  order,  therefore,  to  obtain  a  tnpply  for  Uieir 
fur  naceBi  as  well  as  to  allow  the  miner  the  free  use  of  his  tools,  large  exeaTatioas 
are  made,  and  a  selection  of  ores,  as  far  as  practicable,  is  made  under  ground,  and 
that  which  is  too  refractory  for  use  is  heaped  up  within  the  mine,  to  such  an  extent 
as  scarcely  to  allow  sufficient  couTenience  for  the  exit  of  the  miner,  and  the  re- 
moTal  of  the  ore.  The  ordinary  mode  of  extraction  is  in  bags  of  skin,  tied  to  the 
person  of  the  labourer,  who  crawls,  when  possible,  on  all  fours,  dragging  the  bag 
after  him  oTer  the  rough  floor  of  the  opening.  But  in  many  places  the  opening 
is  too  strait  eren  for  this,  permitting  pasaage  only  in  a  prostrate  position,  the  suf- 
ferer propelling  himself  by  writhing,  and  by  the  aid  of  his  elbows  on  the  sides 
and  of  his  toes  on  the  floor  of  the  hole.  In  one  mine,  indeed,  the  opening  is  so 
email,  except  in  the  part  wrought  under  the  Goorkha  rule,  that  we  found  children 
of  only  from  10  to  14  years  old  employed  in  the  difficult  and  dangerous  task  of  re- 
opening a  communication  through  fallen  rubbish  in  a  gallery  of  which  the  sides 
were  broken  down." 

M.  Hasskarl,  Superintendent  of  the  Botanical  Garden  at  Bui- 
tenzorg,  and  the  successful  introducer  of  the  Cinchona  into  Java  has 
been  compelled  to  return  to  Europe  for  the  recoTery  of  his  health. 
But  before  his  departure  he  had  commenced  two  works  descriptive 
of  the  Flora  of  Java,  one  entitled, — 

Retzia  sive  ohservationes  hotanica  quas  de  plantis  Horti  Botanici 
Bogorieniis  annis  1855-56  fecii  J.  K.  Hasskarl :  and  the  other, — 

Obsebtatioites  Botanicje  de  Filicibus  Horti  BogonentU  it 
ad  mantem  Oedeh  sponte  sua  crescentibus^  ^c. 

It  is  stated  however  that  it  is  his  intention  now  to  embody  all  his 
observations  in  a  single  work  to  be  entitled  Hortus  Bogoriensts 
DeicriptuB  with  notices  or  descriptions  of  about  600  species.-— £ino 
9ii90.  IX.  196. 

MiscellaneouB  Notices, 

Among  the  new  works  upon  Eastern  subjects  that  have  made 
their  appearance  within  the  last  year  or  so.  The  Kingdom  and 
People  of  Siam,  with  a  narrative  of  the  mission  to  that  country  in 
1855,  by  Sir  J.  Bowring,  F.  R.  S.,  H.  M.  Plenipotentiary  in 
China,  2  vols.  Bvo.  326,  stands  pre-eminent  perhaps  for  interest  and 
utility  in  a  commercial  and  political  point  of  view.  At  the  same  time 
it  is  gratifying  to  find  that  India  has  made  some  important  contribu- 
tions. The  personal  narrative  of  a  Pilgrimage  to  El  Medinah  and  Mecca, 
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by  Captain  Burton,  Bombay  Army,  has  already  attained  a  second 
edition.  Captain  Barton  has  also  written  a  History  of  Sindh,  and  baa 
proved  himself  possessed  of  energy  and  observation  which,  coupled 
to  his  intimate  acquaintance  with  the  various  dialects  of  Arabic 
and  Persia,  rendered  him  peculiarly  fitted  to  iindertake  the  pilgrim- 
age of  which  he  has  given  us  so  interesting  a  narrative. 

A  valuable  work  from  the  pen  of  a  member  of  the  Madras  Medi- 
cal Service  has  just  been  published,  under  the  title  of  The  Antiqui" 
ties  of  Kertch  and  Researches  in  the  Cimmerian  Bosphorus ;  with 
remarks  on  the  Ethnological  and  Physical  History  of  the  Crimea  ;  by 
Duncan  Macpherson,  m.  d.,  of  the  Madras  Army,  Folio,  and  Colored 
engravings.  Two  guineas.  Some  of  the  early  proof  plates  of  the 
antiquities  were  exhibited  at  our  meeting  in  March  last,  and  attracted 
much  admiration.  The  notice  of  them  will  be  found  at  page  284, 
Vol.  I. 

More  recently  has  been  announced  A  Journal  of  two  years'  Travel 
in  Persia,  Ceylon^  Sfc,  by  Robert  Binning,  Esq.,  Madras  Civil  Ser- 
vice, 2  vols.  Svo.  28«.  (Allen  and  Co). 

The  Athenceum  of  April  18, 1857,  p.  496,  concludes  a  favourable 
review  of  Mr.  Binning's  work  in  these  words, — 

"  After  ibis  general  picture,  we  might  draw  attention  to  many  valnable  detaili  in 
Mr.  Binning's  work,  but  we  shall  content  ouneWes  with  aayingthat  it  will  be  found 
A  book  of  reference  as  to  measures,  dress,  household  matters  and  statistics.  The 
author's  opinions  on  Persian  literature  are  especially  Taluable.  A  man  who  hat 
read  through  the  60,000  couplets  of  Firdausi,  most  of  the  lesser  poets  and  a  more 
than  usual  quantum  of  hittorical  and  doctrinal  works,  is  entitled  to  speak  €x  ca- 
thedrd  on  Persian  writings.  Classical  scholars  may,  indeed,  be  disposed  to  demur 
to  an  authority  who  places  the  Sh&hn&mah  above  the  Iliad.  There  are  many 
points  of  comparison  between  Homer  and  the  Persian  Epie  Poet ;  but  we  shall 
not  enter  upon  tbe  parallel,  which  would  form  a  good  subject  for  a  separate  essay, 
and  would  require  a  book  to  itself.  One  coincidence,  howoTer,  may  be  noticed, 
as  to  the  martial  enthusiasm  the  verses  of  both  poets  inspire.  "  The  Persian  sol- 
diery," says  Mr.  Binning,  <<  when  about  to  engage  in  combat,  are  accustomed  to 
sing  aloud  certain  passages  of  the  Sb&hn&mab,  which  practice  hss  the  effect  of 
inspiriting  them  to  absolute  fury ;  as  the  Terses  of  Homer  did  the  warriors  of 
Greece,  or  as  the  Runic  lays  of  the  Skalds  were  wont  to  animate  the  fierce  Ber- 
serkars  of  old  Norway."  Leating  the  stout  partisan  of  the  Homeric  cause  to  take 
up  Mr.  Binning's  gloTe,  we  dose  the  volumes  in  which  the  challenge  is  recorded, 
with  a  hint  to  the  Greek  champions  that  they  may  perhaps  in  this  encounter  find 
harder  work  than  in  the  old  fields  of  Marathon  and  Salamis." 
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Christianity  in  China,  Tartary  and  Thibet ;  by  M.  TAbbe  Hue, 
2  vols.  (Longman  and  Co.)  has  just  made  its  appearance  and  gives 
a  History  of  the  propagation  of  Christianity  in  those  parts.  "  If  it 
should  not*'  says  the  Aihenaum^  (April  25,  1857)  "  be  accepted 
as  philosophically  impartial,  it  will  at  least  enjoy  the  credit  of  being 
thoroughly  interesting." 

Les  Anf/laii  ei  V  Inde  ;  by  M.  le  Mor.  Fridolin,  which  has  appear- 
ed in  the  last  few  numbers  of  the  Revxu  dea  Deux  Mondei  is  con- 
cluded at  page  298  of  the  Revue  for  the  15th  March  last,  vol.  VIII. 

Mon.  Fridolin  has  divided  his  subject  into  five  parts  and  treated 
them  in  the  following  order. 

1 .  Les  Fonctionnaires  civils  de  V  Honorable  Compagnie  des  Indes. 
(Vol.  VI.  p.  301.) 

2.  1/ Education  des  Hindous,  les  prisons  et  les  Moyens  de 
repression  centre  les  Khonds,  les  Thugs  et  les  Datturias.(  Vol.  VII. 
p.  768.) 

3.  Le  Commerce,  les  Finances  et  les  Travaux  publics  sous  le 
Government  del*  Honorable  Compagnie.  (Vol.  VII.  p.  357.) 

4.  L*  Armee  Anglo -Hindoue,  Masurs  et  Scenes  Militaires  dans 
rinde.     (Vol.  VII.  p.  721.) 

5.  Les  Grandes  villes  de  Tlnde,  deux  mois  sur  le  Great  Trunk- 
Road.    (Vol.  VIIL  p.  241. 

The  death  of  Dr.  Robert  Ball,  Secretary  of  the  Royal  Zoologi- 
cal Society  of  Ireland  is  thus  reported  by  the  Athena:um  of  the  18th 
of  April,  p.  505. 

**  From  Dublin  wo  hear  of  the  sudden  death  of  Dr.  Robert  Ball^—an  esteemed 
Naturalist,  ^hoso  name  was  recently  brought  under  the  reader's  notice  in  connex- 
ion with  the  arrangements  for  the  next  meeting  af  the  British  Association.  Dr. 
Ball  was  born  in  1802.  He  succeeded  the  late  Dr.  Whitly  Stokes  as  Director  of 
the  Museum  in  Trinity  College.  On  the  establishment  of  the  Queen's  Unirersity 
in  Ireland,  in  ISJI,  be  entered  on  the  additional  duties  of  Secretary  of  the  Joint 
Committee  of  Lectures  in  connexion  with  iho  Department  of  Science  and  Art ; 
and  in  1855  he  was  nominated  Assistant-Examiner  for  Ireland  to  the  Citil  Service 
Committee.  While  holding  these  several  appointments  he  was  an  active  mem- 
ber of  most  if  not  of  all  the  scientific  Societies  of  Dublin.  He  is  best  known  as 
Secretary  of  the  Boyal  Zoological  Society  of  Ireland  and  as  Treasurer  of  the  Boyal 
Irish  Academy,^an  officer  next  in  corporate  rank  to  that  of  Frtaident*    In  1850 
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the  XJniTcrsity  of  Dublin  conferred  on  him  the  honorary  degree  of  LL.D.  His 
published  papers  are  scattered  through  the  pages  of  different  pcriorlicals.  Three 
hnvc  appeared  in  the  Transactions  or  Proceedings  of  the  Royal  Irish  Academy, 
viz.,  •  On  the  Species  of  Seals  (Phocidae)  inhabiting  the  Irish  Scan,'— '  On  the 
remains  of  Oxen  found  in  the  Dogs  of  Ireland,'— and  *  On  the  Cephalopoda  of 
the  Irish  Seas*  That  he  was  at  all  times  ready  to  impart  his  information  freely 
to  others,  most  of  the  zoological  works  published  in  these  kingdoms  during  the 
last  few  years  afford  ample  testimony." 

Dr.  Ball's  books  and  collections  arc  announced  for  sale  in  Dublin. 

Since  the  issue  of  our  last  number,  Mr.  Prcndergast  has  finished 
his  task,  and  we  have  now  A  complete  Concordance  of  the  Poetical 
Works  of  Milton.  The  Concordance  extends  over  416  closely 
written  quarto  pages,  and  some  idea  of  the  patience  it  must  have 
made  trial  of  may  be  formed  by  referring  to  words  like  *  suchy 
and '  though^  the  former  of  which  we  can  now  assert  (on  Mr. 
Frendcrgast's  authority)  that  John  Milton  has  repeated  25C  times 
and  the  latter  273  times  in  his  Poetical  writings. 

The  Concordance  has  been  made,  it  is  said,  **  from  the  Edition 
by  Sir  Egcrton  Brydges,  in  6  vols.  12mo.  printed  byMacronc,  St* 
James  Square,  London,  1835;  but  of  course  the  references  in  res- 
pect of  BooJis  and  Lines  are  applicable  to  any  Edition." 

The  work  came  out  in  12  parts,  2  Rs.  each  part,  and  was  printed 
by  Messrs.  Pharoah  and  Co.,  at  the  Athenceum  Press,  Madras. 

The  Kev.  R.  Caldwell  whose  Comparative  Grammar  of  the  Dravi- 
dian  Tongues,  and  whose  lengthened  labours  as  a  Missionary  in  the 
South  of  India  were  noticed  in  our  last  number,*  has  had  the  hono- 
rary distinction  of  LL.D.  conferred  upon  him  by  the  Glasgow 
University. 

Lieut. -Gen.  John  Briggs,  f.  r.  s.,  of  the  Madras  Army,  has  just 
issued  a  popular  view  of  the  present  state  and  future  prospects  of 
the  Eastern  Continental  Empire  entitled  India  and  Europe  compared. 
(Allen  and  Co.) 

Chapters  1  and  2  are  devoted  to  establish  the  identity  of  the 
races  as  evinced  in  four  peculiarities  belonging  to  both  and  to  no 
other  race  of  men.    The  area  and  population  of  India  is  also  given. 

•  p.  271,  Vol.  I. 
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The  remainder  of  the  book,  some  230  pages,  is  a  statistical  Com- 
parison of  the  Military  and  Financial  resources  of  the  two  countries, 
their  Commerce,  Public  Works  and  Educational  Systems. 


PEOCEEDINGS. 

The  Managing  Committee  of  the  Mabbas  Litkbaby  Socibtt  and 
Auxiliary  of  the  Royal  Asiatic  Society ^  Thursday  Evening ^  the  9th 
April,  1867. 

The  Secretary  laid  before  the  meeting  the  usual  monthly  State- 
ment of  the  Society's  Funds. 

Read  a  paper  communicated,  through  the  Honorable  Walter 
Elliot,  Esq.,  by  the  Revd.  Mr.  Percival,  on  the  Tamil  J^ie  the  Chin- 
tamani. 

After  a  few  observations  on  the  late  Educational  scheme  intro- 
duced  into  India,  Mr.  Percival  alludes  to  the  general  satisfaction 
caused  by  the  Vernaculars,  instead  of  English,  as  was  at  first  ap- 
prehended, being  made  the  medium  of  instruction  to  the  masses. 
He  briefly  points  out  the  increased  attention  the  Dravidian  Tongues 
are  attracting  at  the  present  day,  both  among  Oriental  Scholars 
in  England,  and  on  the  Continent  of  Europe. 

That  such  is  indeed  the  case,  were  other  evidence  wanting  be- 
sides the  several  Publications  which  have  lately  appeared  in  con- 
nection with  India,  its  Literature  and  Language,  is  sufficiently 
proved  by  the  fact  that  one  or  two  Works  in  Tamil  beautifully  ex- 
ecuted have  issued  from  the  Press  in  Europe. 

Under  such  circumstances  Mr.  Percival  ventures  to  remind  us  of 
the  benefits  that  are  likely  to  arise  were  we  to  direct  our  attention 
to  some  of  the  ancient  works  of  Southern  India,  which  for  cen- 
turies have  been  acknowledged  by  the  Natives  as  Authorities,  and 
have  earned  the  admiration  of  their  best  scholars.  There  are  ^^^ 
Classical  Works  he  says  answering  to  this  description,  and  which 
are  reckoned  of  undisputed  authority  in  all  matters  relating  to 
TamU  PhUology. 
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1.    The  Chintamani.  2.    Chillapadikaram. 

3.  Valleiyapathi.  4.  Eundalak^fti. 
and,  5.  Manim^kalei. 
For  the  subject  of  the  paper  under  notice  he  has  chosen  the 
Epic  Chintamani  composed  by  Terudevar.  In  regard  to  the  action 
of  the  Poem,  and  the  incidents  essential  to  its  deyelopment,  it  is 
little  more  than  a  Narrative  of  the  fabulous  acts  of  prowess  and 
skill  of  a  King  called  Jivaka. 

Independently  of  this  however^  Mr.  Percival,  whose  acquaint- 
ance with  Tamil  Literature  is  most  extensive,  states  that  the  Poem 
throughout  exhibits  such  literary  talent  and  is  interspersed  with 
remarks  involving  such  keen  retrospection  into  the  grounds  of 
human  action,  that  it  amply  sustains  the  high  character  he  claims 
for  it.  In  respect  of  its  views  it  is  peculiarly  the  Text  Book  of  the 
Jains,  and  supports,  with  care,  their  various  doctrinal  peculiarities. 
For  the  characteristics  of  the  Jains  as  compared  with  the  Buddhas 
and  Brahmins,  vide  Bombay  Transactions,  vol.  3,  page  506.  Though 
Mr.  Percival  has  thus  pioneered  the  way,  as  it  were,  in  this  brief 
notice  of  one  of  the  five  Classical  Works  in  the  Tamil  Language, 
we  cannot  but  hope  that  he  will  find  time  to  give  us  some  account 
of  the  remaining  four,  more  particularly  so  when  we  consider  that 
his  extensive  acquaintance  with  the  Oriental  Tongues  fits  him  in  a 
peculiar  manner  for  the  highly  interesting  task. 

The  Committee  acknowledge  with  thanks  the  receipt  of  the  fol- 
lowing Reports,  &c.  from  the  Chief  Secretary. 

1.  Mr.  Herman  Schlagentweit's  Observations  in  Upper  Assam,  &c. 
from  January  to  May  1856. 

2.  Mr.  Robert  Schlagentweit's  Report  on  the  progress  of  the 
Magnetic  Survey  of  India  from  November  1855  to  April  1856. 

8.  Copies  of  Reports  V,  VI,  VII,  VIII  &  IX,  of  the  Proceed. 
ings  of  the  Officers  engaged  in  the  Magnetic  Survey  of  India. 

The  Society  possesses  Copies  of  Reports  V,  VI,  VII  &  IX,  re- 
ceived from  the  Chief  Secretary  and  acknowledged  in  last  month's 
Proceedings.  No.  VIII.  was  printed  at  Agra  instead  of  Lahore, 
and  some  delay  occurred  in  its  issue. 

4.  Annals  of  Indian  Administration;  Part  1. 
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6.  India,  No.  17 — Reports  on  Mineral  Deposits  in  Kumaon. 

6.  India,  No.  20 — Reports  on  Pegu,  Tonghoo,  and  Salween,  also 
Major  JacoVs  complaint  against  tbe  Panjaub  Board. 

7.  Selections  from  Madras  Qovernment  Records — Correspond- 
ence regarding  the  Railway. 

8.  Second  Edition  of  Dr.  Baikie's  account  of  the  Neilgbcrrics— 
with  5  Plates  in  Tin  Case. 

9.  Report  on  the  Elliot  Marbles  by  tbe  Revd.  W.  Taylor. 
Received  by  order  of  the   Right   Honorable  tbe    Governor  in 

Council  at  Bombay,  the  Bombay  Magnetical  and  Meteorological 
Observations  for  l8o4  and  1855. 

Received  from  the  Smithsonian  Institution  tbe  Smithsonian  con- 
tributions to  Knowledge,  VoL<.  VII  and  VIII,  and  tbe  Eighth  An- 
nual Report  of  the  Board  of  Regents  of  the  Institution  for  1853 
and  18.J4. 

Received,  through  the  same  source,  a  Prospectus  intimating  that 
Professor  jigassiz  intends  publishing,  in  a  series  of  ten  quarto 
Volumes,  the  principal  results  of  his  extended  investigations  in  the 
Natural  History  of  North  America.  It  is  proposed  to  print  the  Pros- 
pectus in  the  fly  leaf  of  the  next  number  of  the  Journal,  and  the 
Committee  desire  to  warmly  recommend  the  work  to  the  lovers  of 
science  throughout  the  Presidency. 

The  Committee  also  take  this  opportunity  of  acknowledging  the 
receipt,  from  the  Smithsonian  Institution,  of  the  Constitution  and 
Bye-Laws  of  the  New  Orleans  Academy  of  Sciences^  which  came 
accompanied  by  Vol.  I,  No.  1,  of  the  Proceedings  of  the  Academy, 

In  accordance  with  a  wish  expressed  by  the  Members  of  the  New 
Orleans  Society,  the  Committee  will  have  much  pleasure  in  effect- 
ing an  interchange  of  Scientific  Productions  with  them. 

The  Committee  also  acknowledge  with  thanks  the  receipt  from 
the  Honorable  Walter  PUliot,  Esq.,  of  Volumes  9  and  10  of  De 
Candolle's  Prodromus  Rcgni  Vegetalis.  As  the  Society  is  alrea- 
dy in  possession  of  the  first  8  Volumes  of  the  work,  it  was  re- 
solved that  the  succeeding  Volumes  be  purchased,  aa  they  are,  or 
may  be,  completed. 

The  Meeting  separated  a  little  before  8  o'clock. 


ATBiL — ^JXTNI,  185t.]  Proceedings.  169 

The  Managing  Committee  of  the  Madras  Litekabt  Society  and 
Auxiliary  of  the  Royal  Asiatic  Society ,  Thursday  Evening  the  lAth 
May  1857. 

The  Honorable  Mr.  Elliot,  read  a  letter  from  Dr.  Jamieson  of 
Sahavunpoor,  announcing  the  dispatch  of  specimens  of  Himalayan 
Teas,  for  the  Madras  Exhibition,  Unfortunately  they  have  not  yet 
arrived,  having  been  forwarded  from  Calcutta  in  a  sailing  ship,  and 
meantime  the  Exhibition  has  closed.  The  Indian  Teas  are  repre- 
sented as  being  in  much  request  at  the  periodical  Auction  Sales, 
and  as  realizing  good  prices.  The  Black  Teas  fetch  from  annas 
15J  per  lb.  for  Pouchong,  to  Rupees  1-15-8  for  Souchong.  The 
Green  Teas  from  Rs.  1-15-8  for  Pekoe  toRs.  3-4-9  for  Gunpowder 
and  Hyson.  In  preparing  the  Green  Tea  no  colouring  matter  is 
allowed.  The  color  and  flavor  are  brought  out  entirely  by  mani- 
pulation in  cast  iron  pans.  The  quantity  of  land  under  the  culti- 
vation is  about  1,600  acres  annually.  Upwards  of  a  million  young 
seedlings  and  20,000  lbs.  of  seeds  are  distributed  gratis  to  private 
individuals,  to  enable  them  to  form  Plantations  on  their  own  ac- 
count. The  Tea  Plant  is  now  cultivated  from  the  Kalee  River 
in  Kumaon  to  the  Indus,  or  over  4^  of  Latitude  and  6<>  of  Lon- 
gitude.   It  has  also  been  introduced  with  success  at  Daijeeling. 

Dr.  Jamieson  also  forwards  specimens  of  Woodcutting,  for  which 
Saharunpoor  is  famed.  The  woods  used  by  the  Engravers  are 
Doodia,  Wrightia,  Nauclea  parviflora,  &c. 

An  interesting  letter  from  Dr.  Drew  was  likewise  read,  giving  an 
account  of  his  search  for  the  Gutta  Percha  Tree  of  Wynaad.  He 
met  with  it  very  abundantly  in  some  places,  every  fourth  tree  being 
of  this  description.  It  is  plentiful  in  the  middle  third  of  the  Kar- 
koor  pass,  more  rare  near  Davilcotta,  and  disappears  higher  up  ; 
but  it  is  said  to  be  found  immediately  under  the  Nelagiri  Peak.  The 
tree  is  large  and  lofty,  so  tall  indeed,  that  it  is  impossible,  with 
the  naked  eye,  to  distinguish  clearly  the  form  of  the  leaves,  and 
were  it  not  for  the  fruit  and  flowers  lying  on  the  ground,  to  know 
that  the  tree  was  in  flower.  Dr.  Drew  doubts  whether  the  tree  is 
isonandrous,  and  from  a  careful  drawing  and  description  trans- 
mitted, it  is  clear  that  it  does  not  fall  under  that  genus  as  charac- 
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terized  by  Wight  and  Griffiths.  The  Pachounti,  which  was  lent 
to  the  late  Exhibition  from  Travancore  appears  to  differ  both  from 
the  Wynaad  species  and  from  the  true  Isonandra  Gutta.  The 
whole  group  call  for  careful  revision. 

The  Secretary  read  a  letter  from  Lieut.  H.  G.  Eaverty,  drd  Bom- 
bay N.  I.,  Assistant  Commissioner  Mooltan,  enclosing  Prospectus 
of  a  Dictionary  and  Text  Book  of  the  Pashto  language,  which  he 
has  been  engaged  upon  for  the  last  nine  years.  Lieut.  Raverty  has 
already  published  a  Pushto  Grammar,  which  was  favorably  noticed 
in  the  London  Athenaum  of  August  80th,  1856.  Should  250  copies 
of  the  latter  be  subscribed  for,  he  intends  publishing  a  second  edi- 
tion,  revised  and  improved,  at  the  same  time  with  the  Dictionary 
and  Text  Book. 

Resolved,  that  the  Society  take  one  Number  of  each  Work,  and 
that  the  Prospectus  be  published  in  the  Journal. 

Read  a  letter  communicated  through  the  Honorable  Mr.  Elliot, 
on  the  subject  of  Colonel  Stacey's  magnificent  collection  of  Coins. 

Captain  Wroughton,  on  behalf  of  the  daughters  of  Colonel  Sta- 
cey,  has  offered  the  Coins  for  sale  at  Rupees  5,000,  and  the  Coun- 
cil of  the  Asiatic  Society  of  Calcutta,  impressed  with  the  import- 
ance of  securing  so  valuable  a  collection,  have  resolved  to  call  on 
all  interested  in  Indian  Archeology  to  aid  the  Society  in  their  ef- 
forts to  preserve  the  collection  in  its  integrity,  and  to  deposit  it  in 
a  place  accessible  to  all  Numismatists. 

The  Committee  acknowledge  with  thanks  the  receipt  of  the  fol- 
lowing contributions  : 

From  the  Chief  Secretary. 

1.  Report  of  the  Committee  appointed  to  examine  Messrs. 
Saunder's  and  MitchelPs  project  for  erecting  an  Iron  Pile  Pier  at 
Madras. 

2.  Report  of  the  Committee  upon  Captain  Taylor's  proposed 
Pier. 

3.  Memo,  of  a  project  of  a  Ship  Breakwater  for  Madras,  by 
Colonel  A.  Cotton,  Madras  Engineers. 

4.  An  account  of  the  fall  of  two  Meteoric  Stones  in  the  District 
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of  Madura  on  the  28ih  of  February  last,  by  the  Eev.  H.  S.  Taylor, 
an  American  Missionary. 

From  Colonel  Browne, 

5.    Observations  on  Free  Labour  Cotton  in  the  West  Indies,  by 
James  Banks,  late  of  Honduras. 


The  Managing  Commiiii$  of  the  Madbas  Litebaby  Society  and 
Auxiliary  of  the  Royal  Aexatio  Society ^  Thursday  Evening ^  Wth 
June,  1857. 

The  chair  was  taken  at  \  past  6  by  the  Honorable  Walter  El- 
liot, Esq. 

The  Secretary  laid  the  usual  statement  of  accounts  before  the 
Meeting,  and  brought  to  the  notice  of  the  Committee  that  the 
Eules  for  the  Society's  Management  being  nearly  out  of  print,  a 
fresh  batch  of  them  would  have  to  be  printed,  and  might  be  taken 
in  hand  at  the  same  time  with  the  Catalogue  now  under  revision, 
and  almost  ready  for  the  Press. 

Resolved  that  the  statement  is  satisfactory,  and  that  fresh  copies 
of  the  rules  be  printed  as  suggested. 

Bead  a  letter  from  Colonel  Balfour,  c.  b.,  which  was  ordered  to 
be  recorded. 

The  Committee  beg  to  acknowledge  the  receipt  of  the  following 
papers  from  the  Chief  Secretary, 

1.  Observations  on  Provincial  Exhibitions  and  the  improve- 
ment of  the  Resources  of  the  several  Districts  of  the  Madras  Pre- 
sidency, by  J.  Forbes  Royle,  m.  d. 

Dr.  Royle  expresses  great  satisfaction  at  the  successful  results 
which  have  attended  the  attempts  to  develop  the  natural  resources 
of  this  Presidency.  He  points  out  the  particular  objects  which 
should  be  kept  in  view  with  regard  principally  to  procuring  mar- 
kets, to  the  introduction  of  new  Articles  of  Produce,  of  superior 
implements  of  husbandry,  the  improvement  of  the  breeds  of  Cat^ 
tie,  &c. 
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This  valuable  paper  was  communicated  to  the  Sab*Committee 
of  Papers  and  will  appear  in  the  forthcoming  Number  of  the 
Journal. 

2.  No.  X.  of  the  Report  of  the  Officers  engaged  in  the  Magne. 
tic  Survey  of  India. 

The  Committee  also  acknowledge  with  thanks  the  receipt  of  a 
Catalogue  Kaisonne  of  the  Books  in  the  Medical  College,  present- 
ed by  the  College. 
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VIL  On  the  Relaltonshtp  existing  between  the  Animal  and 
Plant.  By  Georgb  Bidib^  m.  b.^  Assistant  Surgeon,  Ma- 
dras. 

Between  the  animal  and  plant  of  the  higher  orders  there  is  such 
an  apparent  difference  of  conformation,  such  a  contrariety  of  habits, 
that  the  mere  casual  observer  will  fail  to  recognise  those  secret 
links,  by  which  nature  binds  all  her  works  into  one  harmonious 
whole.  In  whatever  direction  however  the  contemplations  of  the 
naturalist  tend,  from  race  to  race  or  from  kingdom  to  kingdom,  he 
discovers  no  rude  gaps  but  a  beautiful  unison,  for  nihil  per  saltum 
is  one  of  the  great  laws  of  creation.  If  we  descend  the  scale  of  na- 
ture, reaching  the  extreme  boundaries,  the  lowest  forms,  of  the  ani- 
mal and  vegetable  kingdoms,  we  find  members  of  these  great  divi- 
sions  approximating  so  closely,  that  it  becomes  a  matter  of  difficul- 
ty to  draw  any  line  of  demarcation.  The  limits  here  are  also  hazy, 
because  so  far  beyond  the  ken  of  unaided  vision,  and  although  the 
microscope  has  unveiled  nature's  secrets,  disclosing  a  new  world 
grand  in  the  plenitude  of  its  minutise,  still  its  scientific  eye  is  finite 
failing  at  times  to  decide  which  is  the  animal,  and  which  the  plant. 
It  has  been  said  that  '<  stones  grow,  vegetables  grow  and  live,  and 
animals  grow,  live  and  feel,"  but  this  axiom  is  not  sufficientiy  ex- 
tensive in  the  terms  of  its  definition.  Thus  plants  in  some  instan- 
ces seem  capable  of  distinguishing  between  light  and  darkness,  for 
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many  only  open  their  leaves  or  flowers  to  the  sunshine,  while  others 
the  planta  iristes^  the  watchmen  of  the  flower  garden,  only  spread 
abroad  their  beauties  to  the  night.  Other  plants  exhibit  a  certain 
amount  of  irritability,  or  sensitive  qualities,  under  mechanical  or 
chemical  stimuli.  The  Drosera  and  Dionaa  woo  the  unwary  fly 
to  its  destruction  shutting  it  up  in  deadly  folds,  while  the  Mimosa 
$ensitiva  and  a  few  others  will  shrink  from  the  most  delicate 
touch,  and  may  be  laid  asleep,  during  any  severe  operation  of  the 
gardener,  under  the  influence  of  opium  or  Chloroform.  If  on 
the  other  hand  we  assume  as  the  characteristic  of  the  animal,  its 
capability  of  changing  its  position,  we  still  And  similar  properties 
in  the  plant ;  for  vegetable  organisms  are  in  some  instances  capa- 
ble of  changing  their  position  and  performing  other  movements. 
Thus  the  Zoospores  of  Cryptogamic  plants  are  locomotive,  and  the 
Desmodium  gyrana  is  possessed  with  a  restless  activity,  its  lateral 
leaflets  dancing  a  perpetual  measure  to  the  music  of  the  air.  As 
we  compare  then  these  indications  of  sensibility,  and  these  locomo- 
tive powers  in  the  vegetable  with  the  humbler  endowments  of  such 
an  animal  as  the  sponge,  which  remains  through  life  chained  to  one 
little  spot  of  rock,  giving  out  no  indications  of  sensibility,  we  must 
at  once  be  struck  with  the  difficulties  attending  a  true  distinction, 
and  the  intimate  relation  that  exists  between  the  two  kingdoms  in 
question.  True,  we  cannot  instance  the  automatic  performances  of 
the  vegetable  as  identical  with  the  similar  endowments  of  animal 
life,  but  still  they  indicate  a  sympathy,  a  harmony  existing  bet weea 
the  two  organizations,  and  show  us  how  closely  the  great  principles 
of  animal  and  vegetable  life  converge.  Indeed,  as  they  approach 
the  common  centre,  the  little  cell  that  is  the  habitation  of  both,  it 
b  perhaps  impossible  to  eay,  here  begins  animal  and  there  vegetabU 
life*  These,  here  in  their  infancy,  are  subtle  essences  far  beyond 
our  conception,  and  the  naturalist,  as  he  gathers  this  new  world  to- 
gether on  the  fleld  of  his  microscope,  can  only  judge  and  name,  after 
long  and  patient  study  of  conformation  and  habits. 

Thus  far  we  have  dealt  in  generalities,  let  us  now  therefore  eza- 


^^jMi 


*  This  animal  and  yogeUble  affinity  is  yery  amusingly  discttiMd  at  p.  418  of 
|t  AprU  lio,  of  th«  DabllQ  UiiiTeriit/  Migtiia*  l«^7.-£i>. 
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mine  more  closely  the  consanguinity  of  the  two  kingdoms,  beginning 
%vith  the  birth  of  the  members  of  both  in  a  simple  cell,  and  then  con* 
sidering  what  important  parts  cellular  structures  play  throughout  all 
the  economy  of  their  future  life.  Buffon  on  beholding  the  smallest 
animal  of  the  existence  of  which  we  are  aware,  the  little  monad  that 
swarms  in  stagnant  water,  imagined  that  all  vegetable  and  animals  were 
built  up  of  these  minute  cells.  True  to  its  unchanging  philosophy, 
which  laughs  at  every  new  truth,  the  world  sneered  at  Buffon's  impro- 
bable idea  ;  but  we  know  now  that  the  sage  naturalist  saw  truth  in 
his  dreams.  The  smallest  of  the  Infusoria,  the  most  minute  Cryp- 
togam are  but  simple  cells  living  an  independent  isolated  life,  and 
every  living  structure  however  complex,  however  strange,  has  had  a 
cellular  origin,  and  is  indebted  for  its  growth  and  maintenance  to 
the  modification  and  development  of  cells.*  The  cell  consists  of  an 
enveloping  membrane  or  cell  wall,  that  encloses  a  peculiar  fluid  and 
nucleus  or  cell-germ.  True  we  find  numerous  examples  of  cells 
that  do  not  exhibit  even  the  trace  of  a  nucleus,  but  from  these  it 
may  either  have  been  removed  by  absorption,  or  it  may  be  destin- 
ed to  appear  at  some  future  era  of  their  existence.  The  modes  of 
Cj'togenesis  are  various,  but  nearly  all  agree  in  being  common  to  the 
animal  and  vegetable.  To  the  older  Physiologists  the  subject  of 
reproduction  was  fertile  in  speculation  and  romance,  and  it  was  only 
when  the  theory  of  cells  and  their  development  became  known, 
that  we  were  able  to  read  its  history  in  the  earlier  and  more  myste- 
rious stages.  In  the  higher  animals  and  plants,  the  process  is  com- 
plicated in  accordance  with  the  general  plan  of  organization,  but 
as  we  approach  the  simple  infusorial  animal  or  cryptogamic  plant, 
we  can  with  facility  explore  the  plan  of  nature's  grand  secret.  Here 
new  generations  originate  in  accordance  with  the  laws  of  Cytoge- 
nesis,  the  nucleus  of  the  parent  preparing  a  future  race,  or  some 
of  the  other  systems  obtaining  by  which  the  old  cell  begets  the  new. 

Remembering  then  that  Cytogenesis  is  in  all  cases  the  necessary 
part  of  the  process  of  reproduction,  if  from  the  generation  of  the 
lower  species  we  proceed  upwards  to  the  more  perfect  animal  or 
plant,  we  shall  find  that  any  complication  of  plan  is  merely  sup- 

*  The  exceptiom  to  this  general  rule  do  not  demand  tpeeial  notice* 
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plementary  for  the  nurture  and  development  of  a  superior  embryo. 
It  is  unnecessary  to  compare  the  various  structures  that  are  met 
with  in  the  two  kingdoms,  as  the  results  of  the  transformation  of 
cqUs.  In  both  we  find  tubular  tissues  formed  by  the  coalescence 
of  cells,  sclerous  tissues  where  the  cells  have  been  solidified  by  in« 
temal  deposit,  and  in  Ascidian  Mollusca  a  considerable  quantity  of 
cellulose,  the  substance  proper  of  plants.  Indeed  one  observer  re- 
lates, that  cellulose  can  be  detected  by  chemical  reagents  in  the 
corpora  amylacea  of  the  human  brain ;  and  if  we  can  therefore 
credit  Virchow,  the  appellation  <*  timber  headed"  will  after  all  have 
a  foundation  in  truth. 

We  now  come  to  consider  some  of  the  functions  of  organic  life, 
premising  that  in  all  organs  where  these  vital  operations  are  car- 
ried on,  we  find  a  true  cellular  structure  retained.  Beginning  with 
absorption  and  assimilation,  we  find  these  processes  varying,  ac- 
cording to  the  rank  of  the  animal  or  plant,  in  the  respective 
kingdoms,  but  still  agreeing  in  the  constant  cellular  agency. 
Amongst  individuals  of  humble  status,  the  nutritious  matter  is  at 
once  received  through  the  cell  wall  by  the  process  of  endesmose,  to 
be  elaborated  and  applied  in  the  cavity  of  the  cell  to  the  various 
wants  of  the  structure.  This  of  all  methods  is  the  most  simple,  and 
a  key  to  the  plans  of  absorption  and  assimilation  in  the  higher  di- 
visions, inasmuch  as  any  apparatus  more  intricate  is  merely  super- 
added for  the  production  of  a  more  elaborate  nutritious  fluid,  and 
its  transfer  to  distant  parts  of  the  organism.  In  the  Vertebrata 
absorption  and  assimilation  obtain  in  their  most  perfect  state,  as. 
we  find  in  this  group  a  distinct  tubular  system,  solely  concerned  in 
the  manufacture  and  translation  of  the  chyle  or  alimentary  fluid. 
Between  this  and  the  simple  endesmose  and  assimilation  of  the  ani- 
malcule, there  are  many  intervening  gradations  of  process,  and  as 
an  example  of  an  animal  occupying  an  intermediate  position  be- 
tween the  two  extremes,  we  shall  briefly  contemplate  the  internal 
economy  of  an  Annelide,  the  Hirtulo  medicinalis.  In  this  creature, 
nearly  the  whole  of  the  visceral  cavity  is  filled  by  the  stomach, 
which  consists  of  an  elongated  tube  with  a  number  of  lateral  sacs. 
Over  these  caecal  appendages  is  spread  a  delicate  net-work  of  the 
terminal  branches  of  the  circulatory  system,  destined  to  receive  by 
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endesmose  the  elements  of  nutrition,  which  thus  pass  in  their  crude 
state  into  the  general  circulation,  where  they  are  elaborated  and 
fitted  for  their  future  destiny.     In  the  vertebrate  animal,  the  lac- 
teals  already  referred  to  terminate  by  looped  extremities  amongst 
a  number  of  cells  and  nuclei ;  and  during  the  passage  of  chyme 
along  the  intestine  these  nuclei  become  developed  into  cells,  and 
the  cells  are  busy  at  work  selecting,  absorbing  and  elaborating,  and 
then  yielding  up  their  contents  to  the  loops  of  the  lacteals.     In 
plants  the  root  is  the  great  organ  of  absorption,  whether  suspend- 
ed in  air,  floating  in  water  or  buried  in  the  earth.     The  root  con- 
sists of  a  cellular  epidermis,  and  internal  structure  of  vascular  bun- 
dles and  cells.     Here  then  cells  are  still  the  great  organs  of  ab- 
sorption, and  if  we  trace  the  sap  upwards  through  the  alburnum  and 
leaves,  and  its  return  through  the  lactiferous  vessels  and  cells  of 
the  bark,  we  shall  find  them  not  less  active  and  essential  in  the 
process  of  assimilation.     If  we  now  review  the  function  of  respira- 
tion in  the  animal  and  plant,  we  shall  find  that  although  by  this 
process  the  animal  eliminates  carbon  and  consumes  oxygen,  while 
the  plant  fixes  the  former  and  gives  off  the  latter,  being  thus  so  far 
opposed  in  object,  they  nevertheless  agree  inasmuch  as  respiration 
is  carried  on  in  both  kingdoms,  by  means  of  organs  of  a  cellular 
structure.     In  both  too  the  ultimate  objects  of  the  function  are  the 
alteration  and  refinement  of  the  circulating  or  nutritious  fluid,  the 
blood  in  the  one  and  the  sap  in  the  other  being  fitted  for  the  pro- 
duction of  new  or  repair  of  old  tissues,  and  for  keeping  up  a  sup- 
ply of  the  various  secretions.     Respiration  is  therefore  a  depura- 
tory  process,  and  perhaps  the  least  vital  of  any  of  the  functions  of 
organic  life,  many  of  the  changes  it  effects  being  merely  the  results 
of  a  chemical  action.     We  come  now  to  speak  of  secretion,  which 
is  carried  on  by  means  of  certain  cellular  organs  called  glands. 
These  appropriate  each  a  definite  nature  of  material  from  the  cir- 
culating fluid,  as  it  passes  along  fertilized  by  the  results  of  absorp- 
tion and  assimilation.     Besides  their  nutritious  elements  however, 
the  blood  and  sap  contain  unorganizable  substances  the  effete  pro- 
ducts of  tear  and  wear,  which  are  separated  to  be  excreted  by 
glands  differing  in  no  important  particulars  from  those  already 
mentioned.    The  individual  cells  concerned  in  the  manufacture  of 
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the  various  secretions,  as  they  disclose  no  appreciable  disparity  in 
structure  to  account  for  the  dissimilarity  of  their  products,  must 
therefore  possess  some  special  endowment  or  quality,  whereby  they 
are  enabled  to  make  a  selection  of  material.  The  mode  in  which 
the  gland  as  a  whole  is  constructed  can  have  no  direct  influence 
in  this  respect,  for  secretions  are  vicarious,  and  the  same  gland  as- 
sumes different  forms  in  different  gr&des  of  the  animal  kingdom. 
We  have  not  space  to  compare  the  secretions  of  the  two  kingdoms, 
and  would  merely  insist  on  the  similarity  of  secreting  structures 
in  both,  and  the  mysterious  faculty  that  these  possess  of  selecting 
certain  substances,  and  only  these  during  health,  from  the  circulate 
ing  fluid. 

Thus  through  all  the  functions  of  organic  life,  there  exists 
between  the  animal  and  plant  a  wonderful  consanguinity.  In 
both  we  find  a  variety  of  processes  instituted  with  a  view  to  the 
same  results,  and  performed  by  means  of  structures  identical  in 
the  plan  of  their  conformation.  There  are  still  howe^r  other  re- 
lations,  equally  strange,  existing  between  the  two  kingdoms ;  and 
these  are  perhaps  more  directly  practical  in  their  bearings  than 
those  already  noticed.  The  great  Creator  of  the  universe,  has  es- 
tablished a  fixed  Geographical  distribution  of  the  varieties  of  the 
animal  and  plant,  that  cannot  be  departed  from  without  incurring 
the  risk  of  disease  or  even  death.  The  Esquimaux  enjoys  perfect 
health,  living  in  his  snow-hut  and  feeding  upon  raw  flesh,  the  sup- 
ply of  which  is  far  from  regular  or  abundant ;  a  mode  of  life  that 
would,  to  say  the  least  of  it,  be  dangerous  to  any  native  of  a  tem- 
perate climate,  and  death  to  any  member  of  an  intertropical  race. 
On  the  same  inhospitable  shores  of  the  frigid  zone,  we  find  a  scan- 
ty flora  of  Saxifragacese,  Salices  and  Cochleariae,  not  one  of  which 
has  ever  been  removed  to  a  milder  climate  with  impunity.  Still 
more  impossible  would  it  be  to  transplant  and  to  adorn  with  our  Mag- 
nolias, Camellieac  or  Palmse,  the  ice-bound  coasts  of  Labrador  or 
Greenland  ;  or  to  exchange  for  the  Lion  and  Tiger  of  the  one  re* 
gion,  the  fiercer  and  more  powerful  White  Bear  of  the  other. 

Eariy  in  the  summer  of  1852,  a  dog  and  bitch  only  a  few  months 
old  were  picked  up  by  me  on  the  shores  of  Melville  Bay  in  about 
75**  N.  Latitude,    Both  were  in  good  health  so  long  as  we  remain* 
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ed  in  high  latitudes,  but  on  the  homeward  voyage  as  we  approached 
the  Orkney  Islands,  in  the  month  of  cold  November,  both  animals 
became  sick,  suffering  from  Jits.     The  dog  died  of  congestion  of 
the  brain,  just  as  we  sighted  land,  and  towards  the  close  of  the  fol- 
lowing spring  the  bitch,  which  was  then  in  the  Highlands  of  Scot- 
land, died  I  believe  from  the  same  cause.     We  have  little  reason 
to  doubt  that  in  both  these  cases,  elevation  of  temperature  was  the 
exciting  cause  of  disease.     Of  several  varieties  of  hardy  garden 
seeds  imported  from  England  in  tin  cases,  and  sown  in  a  garden 
soil  of  fair  quality  in  Kirkee  this  season,  only  a  very  few  speci- 
mens have  lived  to  come  above  ground ;    and  yet  the  seeds  looked 
fresh  and  healthy  enough.  In  several  colonies  to  which  seeds,  such 
as  corn  and  barley,  have  been  sent  from  Europe,  even  these  sturdy 
])lant3  suffered  from  the  change  of  climate,  and  it  was  only  after 
the  careful  culture  of  a  few  years  that  they  began  to  yield  an  abun- 
dant return.     On  the  other  hand  the  agriculturist  knows  well  the 
advantage  of  having  seed  from  a  limited  distance,  where  there  is 
not  any  considerable  difference  in  climate  involved  in  the  change. 
Those  at  all  conversant  with  a  pastoral  life  also  know  the  change 
in  height  and  appearance  that  takes  place  in  the  Shetland  breed  of 
ponies,   vthen  transported  young  from  their  native  shores  to  the 
south  of  Scotland  or   to  England.     Such  a  change  of  pasture  and 
climate  has  also  no  little  influence. on  the  breeds  of  cattle  and  sheep. 
Indeed  it  is  an  article  of  our  medical  creed,  that  local  climate, 
and  quality  of  soil  exercise  an  important  influence  over  animal  and 
vegetable  life.     Amid  the  dank  exuberant  vegetation  of  the  jun- 
gle,  diseases  exhibiting  great  vascular  excitement  are  but  too  com- 
mon ;  amid  the  smoke-begrimed,  tainted  atmosphere  of  the  great 
city  what  an    enervated  sickly  debased  race  grow  up,  and  who  that 
has  seen  in  the  same  sphere  a  few  plants  tortured  into  existence, 
can  say  that  they  looked  healthy  ?    The  heather  is  a  sturdier  plant 
than  the  rose  or  the  shamrock,  and  in  general  hill  tribes  are  en- 
dowed with  a  physical  energy  superior  to  that  of  their  neighbours 
of  the  plains.     On  a  poor  miserable  soil,  with  scarce  vegetation  to 
cover  its  nakedness,  we  shall  ever  And  a  wretched  and  thinly  scat- 
tered population.    Looking  backwards  to  the  Geological  eras  of 
this  venerable  earth,  we  also  find  most  wonderful  relations,  as  to 
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rank  in  their  respective  kingdoms,  existing  between  the  classes  of 
animals  and  vegetables  living  at  the  same  time  on  the  stage  of  the 
world.  Thus  during  the  Palaeozoic  division  of  fossiliferous  history, 
amid  awful  forests,  pestiferous  jungle,  and  impenetrable  underwood 
consisting  of  Monocotyledons,  Gymnogens,  Acrogens  and  ThalIo« 
gens,  there  lived  molluscs  and  a  few  reptiles,  while  the  waters  of 
the  same  period  were  occupied  by  corals  and  crustaceans,  all  ani- 
mals of  low  type.  Advancing  to  the  next  or  middle  great  division, 
we  find  specimens  of  the  classes  enumerated  as  characteristic  of  the 
previous  period,  only  modified  in  accordance  with  other  features  of 
that  creation.  In  addition  to  these  however,  we  have  gigantic  rep- 
tiles and  birds,  a  few  mammals  and  some  dicotyledonous  plants. 
Then  comes  the  tertiary  period,  when  the  dicotyledon  is  king  of 
the  forest,  when  mammals  of  immense  proportions  are  predominant, 
and  reptiles  are  dwarfed  into  something  like  their  present  size. 
Thus  throughout  the  two  kingdoms  we  have  a  contemporaneous 
progression  from  the  lower  to  the  higher  forms,  as  the  earth  is 
changed  from  an  impracticable  to  the  present  world  with  all  its 
beauteous  creations,  of  which  man  is  lord.  We  find  no  traces  of  his 
footsteps  however,  in  the  Palaeozoic  or  any  other  formation,  until 
the  earth  has  been  made  a  fit  and  pleasant  habitation  for  him  and 
his  seed  for  ever.  Neither  have  we  a  plant  of  the  higher  orders, 
living  together  with  animals  or  yegetable  forms  of  low  caste,  during 
an  early  fossiliferous  era.  The  sun  did  not  then  shine  with  his  pre- 
sent benignity,  not  a  bird  looked  down  on  its  shadow  in  those  dreary 
waters  teeming  with  monsters,  never  did  its  notes  sing  of  verdant 
plains,  of  pleasant  groves,  of  fertile  valley  and  bounteous  river,  but 
the  discordant  cries  of  fearful  forms,  the  weak  in  their  death  agony, 
the  strong  rejoicing  in  their  might,  startled  the  echoes  amid  forests 
of  fabulous  extent  and  trees  of  eccentric  appearance.  In  each  and 
all  of  these  periods  of  Geological  history,  we  find  certain  classes  of 
animals  co-existing  with  consonant  grades  of  vegetable  productions. 
We  find  not  a  single  departure  from  this  rule,  for  throughout  all 
the  works  of  the  great  Creator  there  is  a  constant  harmony. 


\ 


"  In  reason*!  ear  they  all  rejoice 
And  utter  forth  a  glorioiu  voice, 

The  hand  that  made  at  is  diVine !" 
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VIII.  Suggestions  for  a  uniform  System  of  Weights  and 
Measures  throughout  India,  By  W.  H.  Bayley,  Esq.,  of 
the  Madras  Civil  Service. 

The  expediency  of  defining,  by  authority  of  Government,  some 
standard  of  Weight  and  Measure,  applicable  to  the  whole  of  our 
Indian  territories,  is  generally  admitted ;  but  what  that  standard 
should  be,  what  its  multiples,  and  how  it  is  to  be  effectually  in- 
troduced  among  the  people,  are  questions  on  which  opinions 
greatly  differ. 

No  system  can  be  specified  which  will  not  be  open  to  some  ob- 
jection, and  the  object  of  this  paper  is  simply  to  propose  for  the 
consideration  of  those  interested  in  the  matter,  a  few  different 
modes  of  arranging  the  Weights  and  Measures,  in  order  that  the 
subject  may  be  well  discussed  by  those  qualified  to  give  an  opinion, 
before  any  one  system  is  authoritatively  adopted. 

With  the  exception  of  the  weight  of  the  Rupee,  (180  grains), 
there  exists  no  defined  standard  of  Weight  or  Measure  in  India. 
There  are  certain  traditionary  standards,  but  these  differ  all  over 
the  country,  and  in  practice  are  not  adhered  to,  nor  is  there  any 
Law  on  the  subject,  by  which  the  gross  irregularities  that  prevail 
can  be  checked. 

In  the  adoption  of  a  new  and  uniform  system,  it  appears  ne- 
cessary either  to  determine  on  one  that  bears  a  close  relation  to 
the  most  prevalent  of  the  existing  Indian  systems,  or  else  to  adopt 
one  that  will  accord  with  the  Imperial  Weights  and  Measures  of 
England.  The  former  would  be  the  most  acceptable  to  the  Native 
population,  and  therefore  more  easily  introduced :  the  other  would 
best  suit  the  requirements  of  the  increasing  trade,  and  political 
connection,  with  Great  Britain. 

The  subject  has  to  be  considered  under  four  heads.  I.  Weight. 
II.  Measure  of  Length,  III.  Superficial  measure.  IV.  Measure  of 
Capacity,    The  second  and  third  points  will  be  first  alluded  to,  be- 
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cause,  as  regards  those  two,  there  seems  less  difficulty  in  coming 
to  a  conclusion  as  to  the  most  applicable  and  feasible  arrangement. 

The  unit  of  Linear  measure  in  India,  is  generally  the  distance 
from  the  elbow  to  the  tip  of  the  middle  finger  of  a  tall  man,  and 
is  of  course  no  standard  at  all.  This  length  is  known  as  the  hafh 
or  moolum,  and  averages  19^  inches.  It  is  always  translated 
cubit,  though  invariably  exceeding  the  English  cubit  of  18  inches, 
by  1^  or  2  inches.  In  the  Southern  Carnatic,  the  adee,  or  length 
of  a  tall  man's  foot,  is  in  use,  and  averages  10^  inches.  The  Guz 
(translated  yard)  is  partially  in  use  all  over  India,  but  varies  in 
different  localities  from  26  to  36  inches.  In  Bombay  it  is  27  inches, 
and  in  the  North -West  Provinces  of  India  it  has  been  defined  by 
the  Government,  for  the  purpose  of  Survey,  at  33  inches. 

Although  the  above  are  the  Indian  linear  measures,  the  English 
yard  and  foot  are  very  extensively  adopted  by^Native  artizans ; 
and  in  all  the  Public  Works  of  India,  which  give  employment  to 
thousands  of  Natives,  the  English  linear  measure  is  universally  em- 
ployed. Considering  therefore  that  this  Measure  is  already  so 
familiar  to  the  people,  and  that  their  own  is  so  undefined,  and 
fluctuating  in  practice,  there  can  be  little  doubt  but  that  the  Eng- 
lish Yard  and  Foot  should  be  determined  on  for  the  new  Metrical 
system. 

It  might  not  be  advisable  to  define  the  subdivisions  of  the 
Yard  and  Foot,  till  the  question  is  settled  in  England.  Both  Par- 
liamentary Committees  that  have  reported  on  the  subject  of  Weights 
and  Measures,  in  1841  and  1854,  have  recommended  a  (/^cima/ 
subdivision,  and  it  has  been  adopted  already  as  regards  the  foot, 
by  English  architects  and  surveyors. 

The  next  point  is  Superficial  measure  ;  and  this  need  only 
be  noticed  in  connection  with  Land-measure.  According  to  the 
ancient  Indian  system,  an  area  of  land  is  often  named  after  the 
quantity  of  seed  required  to  sow  it,  or  the  quantity  it  will  produce, 
and  of  course  the  actual  area  differs  according  to  the  opinion  of 
the  person  who  makes  the  estimate.  Where  linear  definition  is 
given,  mention  is  made  of  Rods  or  Ropes,  of  to  many  cubits,  but 
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the  cubit  is  undefined,  and  areas  of  tht  $ame  denomination^  are  de- 
rived from  different  multiples  of  Rod  or  Rope.  Of  the  more  de- 
finite terms,  the  Beega  prevails  in  Bengal  and  the  North- West 
Provinces.  In  Bengal  it  is  1,600  square  yards,  and  in  the  North- 
West  Provinces  it  is  3,025  square  yards.  In  the  Bombay  Presi- 
dency it  is  not  authoritatively  defined,  but  averages  about  i  of 
an  acre.  The  term  is  quite  unknown  in  the  Madras  Presidency, 
where  the  authorised  measure  is  the  Catcnie  of  57,600  square  feet, 
or  1*3223  acre;  there  are  also  other  local  land  measures,  defined, 
but  presenting  great  differences  one  from  the  other ;  as  the  chain 
of  3-64  acres,  the  seed-cottah  of  1*62  acres,  the  vatflie  of  6-6  acres, 
and  the  hullah  of  3  82  acres. 

The  greater  portion  of  the  North-West  Provinces  of  India 
has  been  surveyed  by  Government  Officers.  The  area  of  each  vil- 
lage (or  rather  parish,  to  use  an  English  term)  is  given  in  Impe- 
rial acres,  but  the  areas  of  iYieJielda  appertaining  to  each  village,  are 
given  in  local  beegas.  The  introduction  of  the  acre  therefore  was 
only  partial.  In  the  Surveys  lately  made  in  the  Bombay  Presiden- 
cy, the  area  of  each  field  is  recorded  in  acres,  not  only  in  the  Eng- 
lish, but  in  the  vernacular  accounts,  and  the  term  is  well  known 
and  understood  among  the  people.  In  the  Madras  Presidency,  the 
districts  of  Bellary  and  Cuddapah  were  measured  field  by  field  (as 
far  as  the  land  >va8  cultivable)  in  acres,  in  1803,  and  Kurnool  in 
the  same  way  in  1842.  In  Salem,  the  records  of  field  measure- 
ments made  about  1800,  are  entered  both  in  the  Native  terms  and 
their  equivalents  in  acres,  and  the  acre  is  by  far  the  best  known. 

Under  the  above  circumstances,  the  introduction  of  the  Im- 
perial acre  seems  not  only  most  desirable,  but  quite  feasible. 
Where  lands  have  already  been  accurately  measured,  and  contents 
recorded  in  Native  terms,  those  terms  might  be  converted  into  acres ; 
and  in  the  progress  of  the  Surveys  now  going  on,  all  measurements 
might  be  at  once  in  acres.  This  plan  has  already  been  successful- 
ly adopted  in  the  present  re-survey  of  the  Southern  districts  of  Ma- 
dras, and  the  acre  is  superseding  the  catonie. 

With  regard  to  the  subdivisiont  of  the  acre  they  have  hither- 
to in  the  Madras  Presidency  been  in  40th8  (or  Goontas),  and 
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and  16th8  of  40tli8 ;  or  else  in  16ths  (annas)  and  4ths  of  16th8.  A 
decimal  subdivision  is  most  desirable  ;  not  only  is  the  computation 
far  easier  to  the  surveyors,  but  records  in  decimals,  are  far  more  in- 
telligible than  in  Roods  and  Perches,  and  money  values  in  relation 
to  areas  more  easily  calculated.  The  areas  recorded  in  the  Ord- 
nance Survey  of  Great  Britain,  in  which  Survey  every  field  is  mea- 
sured, are  now  in  acres,  and  decimah  to  the  third  place.  There 
cannot  be  a  better  authority  for  a  decimal  subdivision,  and  it  offers 
no  difficulty  to  the  Natives,  as  regards  land  measurement*  The 
cawnie,  iteelf,  is  in  several  districts  in  the  Madras  Presidency,  sub- 
divided into  lOOlhs,  and  in  the  present  re-survey  of  the  Southern 
Districts  of  Madras,  the  decimal  subdivision  of  the  acre  has  been 
authorised,  as  stated  in  para.  11. 

The  next  subject  to  be  considered  is  that  of  Weight ;  and 
this  is  important,  inasmuch  as  the  best  method  of  fixing  a  standard 
for  measures  of  Capacity,  is  with  reference  to  the  weight  of  water 
they  will  contain. 

The  difficulty  connected  with  determining  a  standard  of  Weight 
for  the  whole  of  India,  is  increased  by  the  fact  that  there  are 
conflicting  interests  and  opinions  on  the  subject.  Some  of  the 
best  authorities  urge  that  the  Ponderary  system  of  India,  already 
in  some  degree  established,  should  be  founded  on  the  Rupee  (the 
tola  of  180  grains),  as  the  standard  coin  of  the  country,  always 
accessible  in  cases  of  doubt  or  suspicion.  Others  there  are,  who 
perceive  in  the  increasing  trade  with  Great  Britain,  the  great  want 
of  some  system  by  which  the  Weights  and  Measures  of  both  coun- 
tries may  be  assimilated,  and  they  object  to  the  tola  unit,  because 
no  number  of  even  tolas  will  correspond  with  one,  two,  three,  four, 
five,  six,  seven,  eight,  or  ten  pounds  avoirdupois,  the  nearest  ratio 
being  350  tolas=9lb. ;  a  most  inconvenient  proportion. 

*  It  is  hardly  necessary  to  argue  why  a  decimal  subdivision  of  Land  Measure, 
should  be  easier  of  introduction  than  a  decimal  arrangement  of  Weights  and  Mea- 
sures in  general.  It  is,  in  practice,  a  mere  division  of  account.  In  England  not 
one  person  in  a  thousand  is  the  least  put  out  by  the  substitution  of  Decimals  f«.r 
Il«ods  and  Perches :  whereas,  not  one  in  a  thousand  but  would  be  inconTenienccd 
(for  a  time)  by  the  substitution  of  10th  of  Qallons  for  Pints,  or  by  Ounces  of  ten  to 
the  Pound. 
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An  arrangement  on  the  Tola  unit  will  first  be  considered. 

Though  the  larger  Weights  throughout  India  are  utterly  devoid 
(in  practice)  of  rule  or  uniformity,  being  generally  misshapen 
lumps  of  metal,  or  stones,  and  varying  in  value  as  well  as  de- 
nomination in  every  district  almost,*  there  has  from  time  imme- 
morial been  a  small  weight  called  a  tola^  in  use  by  Goldsmiths  and 
Jewellers,  which  has  maintained  a  ponderary  value  of  about  182  or 
184  grains.  When  the  Government  of  India,  by  Act  VII.  of  1833, 
(the  main  purport  of  which  was  to  fix  the  weight  of  the  Furrucka- 
bad  rupee  at  180  grains)f  decided  on  180  grains  as  the  tola^  they 
in  the  same  Act  declared  that  this  tola  should  be '*  the  unit  of  a 
"  general  system  of  Weights  in  all  Government  iransaetions,** 

The  "Table"  of  Weighte  adopted  by  the  Government  of  India 
for  the  use  of  their  own  offices,  is  in  accordance  with  Native  usage 
in  Bengal,  and  was  approved  of  by  the  Chambers  of  Commerce  in 
Calcutta  and  Bombay.     It  is  as  follows : 

1  Tola        =  180  Grains. 

5  Tolas      ==:  1  Chittak. 

16  Chittaks  =  1  Seer  =  80  Tolas  =  2*057143  lbs.  avoir. 

40  Seers       =  1  Mun  =  (or  maund)  =  82 'lbs.  exactly. 

*  The  traditionaiy  and  teknowledged  unit  of  Weight  is  (generally  the  Rvpbe  ; 
thus  the  "  Seer'*  is  said  to  be  so  mtny  Rupees  weight;  but  it  is  very  seldom  pos- 
sible  to  say  what  was  the  weight  of  the  Rupee  forming  the  original  unit.  The 
Rupees  of  the  different  Natire  GoTemmenta  raried  considerably,  and  eren  under 
the  British  rule  the  Sicca  Rupee  of  Bengal  was  192  grains,  when  the  Arcot  Rupeo 
of  Madras  was  176|.  These  differences  in  the  small  unit  would  effect  the  larger 
ones  considerably,  and  aggravate  the  uncertainty  as  to  what  was  their  original 
and  teal  Talue.  Besides  this,  terms  of  the  same  denomination  do  not  by  any 
means  denote  the  same  ralue.  A  Candy,  (Khundee)  for  Instance,  in  one  place 
differs  very  much  from  the  Candy  of  another  place.  Again,  a  Candy  (for  in- 
stance) of  Metal,  is  not  the  same  as  a  Candy  of  Tobacco ;  and  there  is  a  different 
Candy  for  Cotton  and  Sugar.  The  Candy  used  in  buying,  is  not  always  the  same 
in  the  same  place,  as  the  Candy  used  in  selling. 

t  The  Furruckabad  rupee  used  in  the  N.  W.  Provinces,  had  hitherto  been 
180*234  grains.  The  Rupee  of  Madras  and  Bombay  had  been  for  some  years  180 
graini.  The  **  Sicca'*  Rupee  of  Bengal  still  remained  at  192  grains,  but  this  coin- 
age was  discontinued  in  consequence  of  Act  XY II.  of  1835,  and  since  that  date 
the  Company's  Rupee  of  180  grains  has  been  the  only  Rupee  coined  at  any  of  the 
QoTernment  Mints. 
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If  any  system  of  Weights  is  to  be  selected  from  those  now 
current  in  any  part  of  India,  the  above  seems  to  be  the  best,  not 
only  because  it  is  founded  on  a  defined  standard,  originating  in  the 
weight  of  the  coin  of  the  realm,  but  because  it  includes  the  "  Seer" 
of  80  tolas,  which  is  a  weight  known  and  acknowledged  in  some 
degree  all  over  India.  It  is  in  short  a  Ponderary  system  which  as 
far  as  facilily  of  introduction  is  concerned,  has  a  preference  over 
any  other. 

It  may  however  be  well  here  to  notice  a  remark  that  is  some- 
times made  with  reference  to  the  Legislative  Enactment  above 
referred  to,  and  the  Official  "  Table"  of  Weights ;  and  this  is,  that 
it  is  needless  to  discuss  any  new  scheme  for  a  Metrical  System, 
inasmuch  as  the  law  has  been  already  declared  on  the  subject,  and 
the  system  actually  in  force  ;  all  that  is  required  being  an  endea* 
vour  to  extend  its  use  where  prejudice  has  already  prevailed 
against  it. 

In  reply  to  this  it  may  be  observed,  first,  that  the  Enactment 
refers  only  to  Weights ;  and  secondly,  that  it  only  effects  Govern- 
ment transactions.  Surely  that  cannot  be  called  a  Metrical  system 
which  merely  defines  the  Weights  that  the  Government  prefer 
for  their  own  use,  and  which  leaves  untouched  the  subject  of 
Measures^  a  point  (in  India  especially)  quite  as  important,  and  much 
more  difficult  to  arrange  than  that  of  Weight.  Neither  can  it  be 
said  that  a  system  is  in  force,  which  is  a  mere  guide  for  the  terms 
of  account  in  Official  papers,  and  by  no  means  obligatory  on  the 
people.  I  can  confidently  assert  that,  as  regards  the  140,000  square 
miles  comprised  in  the  Madras  Presidency,  not  a  single  bazar-man 
has  altered  his  Weights  one  grain,  or  his  Measures  one  fraction  of 
a  cubic  inch  in  consequence  of  the  Calcutta  notification.  Neither 
was  the  Act  intended  to  go  farther  than  legalise  the  tola  as  a  unit. 
The  "  Table  of  Weights"  has  never  been  adopted  in  the  Madras 
Presidency,  even  in  Government  transactions.  In  the  Fort  St.  George 
Gazette  of  the  20th  October,  1846,  the  following  Table  of  WeighU 
was  published  as  that  which  was  to  be  used  in  that  Presidency : 

180  Grains     =       1  Tola. 
3  Tolas       =       1  Pollum. 
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40  Polluixia  =       1  Viss        =  120  Tolas  »=    3  O8o71bs.  avoir. 
3  Viss         =       1  Maund    :==  960  Tolas  =  24-68571b8.  avoir. 
This  "  Table"  was  sanctioned  for  Madras  by  the  Government  of 
India,  and  is,  as  will  be  seen  on  comparison,  entirely  diflferent,  with 
the  exception  of  the  tola  unit,  from  the  Weights  adopted  for  Cal- 
cutta. 

The  above  remarks  are  made  with  the  view  of  dissipating  the 
illusion  that  a  Metrical  system  has  already  been  defined  by  law, 
and  is  actually  in  use  to  a  considerable  extent.  The  universal  in- 
troduction therefore  of  the  Calcutta  Table,  although  easier  than 
that  of  any  other,  would  still  not  be  quite  so  simple  a  matter  as 
some  persons  have  been  led  to  expect.  In  the  Madras  Presidency 
it  certainly  would  be  difficult  to  get  rid  of  the  present  Native  sys- 
tems of  Weights,  which  in  general  correspond  with  the  Table  pro- 
mulgated by  the  Government  of  that  Presidency, 

It  will  be  observed  that  the  Madras  Government  Table  does 
not  acknowledge  the  "  seer*'  weight  at  all ;  but  still  a  seer  weight 
of  80  tolas,  known  as  the  "  pucka"  seer  is  met  with  all  over  India. 
It  is  not  much  in  use  in  Southern  India,  where  the  "  seer"  of  24 
tolas,  called  the  "  cutcha"  seer,  is  more  common.*  There  are  also 
**  seers,"  both  in  Madras  and  Bombay,  of  84  Rupees  weight.  Still,  a 
seer  of  80  tolas  could  no  doubt  be  more  easily  introduced  through, 
out  India  than  any  other  weight. 

The  Calcutta  Official  "  mun"  or  maund,  is  82|lb8.  avoir.,  and 
is  not  known  in  any  part  of  the  Madras  Presidency,  except  at 
the  Government  Salt  Depots,  and  in  the  Coast  trade  of  grain  to  the 
port  of  Madras.  The  Madras  maund  is  251bs ;  the  Bombay  maund 
is  281bs.;  and  the  Surat  maund  in  use  on  the  Western  Coast  is 
31^1bs. 

*  The  orlgioal  unit  of  Weight  in  Southern  India,  seems  to  have  been  the  gold 
coin  called  by  the  English,  a  "  pagoda."  It  is  now  uncurrent,  but  was  about  52jt 
grains  weight.  80  pagodas  weight  is,  according  to  the  Natire  Tables,  a  **seer" 
(cutcha)  of  24  rupbes  weight.  This  corresponded  with  the  average  weight  of  the 
old  Native  rupees  of  175  grains;  but  since  the  introduction  of  the  "  Company's  ru- 
pee'' of  180  grains,  the  "pagoda  weight"  is  54  grains  generally.  The  same 
confusion  formerly  existed  in  Bengali  between  a  Sicca  iybioht  of  179}  graini, 
and  a  Sicca  sursB  of  192  grains. 
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The  chief  objection  to  the  Ponderary  system  enunciated  by  the 
Qovernment  of  India,  is  that  it  cannot  be  made  to  accommodate 
itself  to  the  Imperial  Weights  of  Great  Britain,  and  this,  consider- 
ing the  importance  of  the  trade  between  the  two  Countries,  and  the 
fact  that  one  is  a  Dependency  on  the  other,  is  a  serious  drawback. 

The  following  Table  shows  the  nearest  proportions  that  can  be 
obtained,  for  converting  the  above  system  of  Weights,  to  those  of 
Great  Britain  (avoirdupois). 

38-889  Tolas  ==  lib. 

350  Tolas  =  Dibs,  exactly, 
1  Seer     =  20571431bs. 
35  Seers   =  72lbs  exactly, 
1  Mun    =  %2\\h%,  exactly:  or  (82-2857143. .  .) 
7  Muns  =  d761bs.  exactly, 
49  Muns  =  36  cwt.  (of  il21bs.)  exactly. 
27-216  Muns  =    1  ton  (of  22401bs.) 
490  Muns  =  18  tons  exactly, 
800  Muns  =  11  tons  (strictly  11*0204.) 

It  will  be  seen  that  under  such  a  system,  there  will  always 
be  difficulty  and  confusion  in  adjusting  the  weights  of  articles  of 
commerce  to  the  English  Table,  and  as  the  connection  between  the 
two  countries  increases,  and  the  European  element  becomes  more 
marked,  the  inconvenience  will  be  more  practically  felt. 

Much  stress  has  been  laid  tipon  the  advantage  of  the  *  Seer^ 
and  *  Mun'  of  the  above  Table,  in  consequence  of  the  "  Seer"  being 
exactly  equivalent  to  2|lb8.  Troy,  and  the  '*  Mun"  exactly  lOOlbs. 
Troy.  There  is  no  doubt  some  convenience  in  this  to  the  Mint,  but 
except  as  regards  Bullion,  and  Medical  prescriptions,  Troy  weight  is 
practically  unknown.  The  Parliamentary  Committee  in  their  Re- 
port on  the  *  Restoration  of  Standards'  in  1841,  condemn  it  as 
**  useless ;"  and  the  Committee  in  their  Report  of  1854  on  the  '  Con- 
struction  of  the  Standards,'  state  that  *'  there  is  now  a  prospect  of 
*'  attaining  the  long  desired  simplification  of  the  British  system  of 
"  Weights,  by  the  entire  suppression  of  Troy  weight."  To  de- 
fend the  Seer  of  80  tolas  and  the  Mun  of  40  seers,  because  they 
correspond  with  Troy  weight,  may  thetefore  be  considered  useless. 
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Mr.  Priasep,  in  his  <'  Useful  Tables''  gives  a  list  of  some  300 
Rupees  of  Native  Mints,  mostly  of  dates  prior  to  any  regular  coin- 
age of  the  Indian  Qovemment.  They  average  about  175  grains; 
and  had  the  Government  adopted  175  grains  instead  of  180  for  the 
rupee,  a  "  Seer**  of  80  rupees  would  have  been  exactly  2lbs.  avoir- 
dupots  ;  and  a  "  Mun"  of  40  seers,  exactly  801bs.  avoirdupois^  and 
25  Muns  exactly  2,0001bs.,  or  the  proposed  ne«v  Ton  for  Great  Bri- 
tain. The  rupee  of  180  grains  is  now  so  well  established  in  all  the 
Presidencies,  and  there  is  such  an  enormous  silver  circulation  in 
India,  that  it  seems  impracticable  to  reduce  the  Rupee  to  175  grains ; 
and  if  the  same  content  of  pure  silver  were  retained,  (which  would 
be  necessary  for  the  credit  of  the  State)  the  "  touch"  would  be 
raised  from  i±  or  -91666,  to  "942,  which  may  be  deemed  too  high 
for  durability.  The  touch  of  silver  in  France  (where,  as  in  India, 
it  is  the  legal  standard  of  value)  is  -900.     In  England  it  is  '925. 

Another  objection  may  be  made  to  the  above  Ponderary  sys- 
tem, namely,  that  the  multiples  are  not  decimal;  but  the  main 
advantage  of  this  system,  is  the  comparative  facility  with  which  it 
might  be  introduced,  and  this  advantage  would  be  lost  if  the  usual 
multiples  were  departed  from.  The  only  improvement  that  might 
be  effected  without  materially  interfering  with  the  reception  of  the 
system,  would  be  to  subdivide  the  "  seer"  into  SOths,  or  single 
rupees,  instead  of  into  16ths,  or  chittacks.  The  division  by  80 
would  be  simpler  than  by  1 6  ;  the  commercial  minimum  weight  of 
account  would  be  180  grains,  instead  of  900  as  at  present,  and  the 
"  quarter  chittacks"  would  be  unnecessary.  The  lowest  denomina- 
tion of  Avoirdupois  weight  in  England,  is  the  "  dram,"  or  27*844 
grains  ;  but  this  the  Parliamentary  Committee  of  1841  state  **  does 
not  appear  to  be  used  at  all."  The  ^  ounce,  or  109}  grains,  is  the 
lowest  weight  in  general  use. 

The  next  plan  for  a  system  of  Weights,  that  may  be  no- 
ticed, is  that  in  which  the  <*  tola"  of  180  grains,,  (being  the  weight 
of  the  Rupee)  is  the  unit,  and  its  multiples  Weights  of  10,  100, 
and  1000  tolas.  It  is  hardly  necessary  to  urge  that  such  a  deci- 
mal arrangement,  however  desirable  for  its  intrinsic  merit,  would 
be  unacceptable  both  to  the  Native  and  the  European  community. 
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It  would  not  coincide  (except  as  regards  the  single  tola)  with  any 
one  of  the  Native  Weights  in  India,  and  this  with  the  attempt  to 
introduce  at  the  same  time  a  novel  system  of  notation^  would  be 
fatal.  The  mercantile  community,  and  those  who  are  desirous  to 
see  the  Indian  and  English  Weights  assimilate  to  some  degree, 
would  of  course  not  be  satisfied  with  such  a  scale. 

Another  proposition  is  to  adopt  the  EngUsh  Imperial  Weights 
at  once.  The  great  objection  to  this  would  be  the  difficulty 
of  introducing  all  over  India,  a  Weight  so  new  to  the  people  u 
a  pound.  It  would  represent  neither  a  *'  seer,"  (pucka  or  cut- 
cha)  a  "  poUum,"  a  "  chittack,"  or  a  "  viss,"  or  any  definite  pro- 
portions of  them.  Again,  the  question  of  multiples  and  sub-md- 
tiples  is  not  settled  yet  in  England,  and  till  this  is  decided,  it  would 
be  unwise  either  to  endeavour  to  enforce  in  India  the  present  Eng- 
lish notation,  which  will  probably  be  altered  ere  long,  or  to  antici- 
pate a  decimal  arrangement,  and  introduce  multiples  which  may 
not  eventually  be  adopted  in  Great  Britain. 

There  is  however  a  Ponderary  system,  which  I  venture  to 
propose,  as  uniting  the  advantages  of  assimilation  with  the  coin  of 
the  country, — assimilation  (within  close  limits)  with  the  best  known 
of  the  existing  Native  Weights,*-and  assimilation  with  the  Impe- 
rial Weights  of  Great  Britain. 

I  would  propose  a  "  seer"  of  77|  tolas,  instead  of  80.  As 
far  as  the  facility  for  testing  doubtful  weights  by  the  coin  of  the 
country,  this  would  answer  as  well  as  80  tolas,  for  a  quarter  rupee 
is  just  as  much  a  coin  of  defined  weight  (45  grains,)  as  a  whole 
rupee,  and  where  one  can  be  obtained,  the  other  can. 

This  *'  seer"  would  differ  2^  tolas  weight  from  the  one  adopt- 
ed  for  Government  transactions  in  Calcutta,  but  practically  the 
**  seer"  Weights  in  India,  even  though  professing  to  be  80  tolas 
weight,  are  seldom  so  much.  The  seer  is  generally  said  to  be  so 
many  rupees  weight,  and  as  the  rupees  of  former  days,  on  which 
these  seers  were  founded,  averaged  about  175  grains,  (see  para. 
28)  the  original  weight  would  be  more  nearly  obtained  by  a  **  seer" 
of  77J  tolas.    Besides,  the  80  tola  ^<soet"  is  not  universal;  it  has 
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already  been  stated  that  the  *'  seer'*  weight  varies  in  different  lo- 
calities, and  to  substitute  a  77|  tola  weight  in  these  localities, 
would  not  be  more  of  an  innovation,  than  substituting  a  "  seer*'  of 
eighty  tolas. 

The  '*  seer*'  of  77f  tolas  would  be  only  5  grains  short  of  a 
double  pounds  or  two  pounds  avoirdupois ;  that  is,  it  would  be  13995 
grains,  instead  of  14000 ;  which  would  only  make  a  difference  of 
l'421bs  in  the  proposed  new  Ton  of  20001bs,  a  difference  within 
the  limits  of  error  in  weighing.  It  would  be  advisable  perhaps, 
to  dejine  the  "  seer"  legally,  as  equivalent  to  two  avoirdupois 
pounds ;  and  it  might  at  the  same  time  be  declared  that  a  seer  of 
77f  tolas  weight  would  not  be  condemned  as  short.  It  is  un- 
doubtedly an  advantage  to  have  Weights  which  correspond  with 
the  coins  of  the  realm,  but  it  nefer  could  be  intended,  that  testing 
by  coins  in  use,  should  supersede  testing  by  certified  standards. 
The  assimilation  to  coin  weight  is  desirable  as  a  means  of  readily 
checking  irregularities,  but  in  practice  no  one  would  be  able  by 
coins,  even  if  new,  to  state  for  certain  whether  a  weight  was  80 
tolas,  within  5  grains.*  The  advantage  therefore  of  a  coinage  equi* 
valent  would  remain,  if  the  *'  seer*'  weight  were  defined  as  two 
pounds  English. 

The  only  weak  point  in  the  adoption  of  this  *'  seer,*'  is  that 
its  sub-multiples  could  not  be  so  simply  arranged  as  those  of  the 
80  tola  seer,  which  can  so  easily  be  resolved  into  80  single  tolas. 
The  77f  tolas  could  not  be  subdivided  into  single  tolas,  or  even 
into  the  favourite  Native  subdivision  of  lOths,  so  as  to  give  an  even 
number  of  tolas ;  but  this  defect  (and  all  systems  that  can  be  pro- 
posed will  have  some)  is  more  than  counterbalanced  by  other  ad^ 
vantages. 

I  would  propose  that  this  "  seer"  be  subdivided  into  16ths,  as 
the  present  seer  is.  A  division  by  16  would  be  much  more  ac- 
ceptable to  the  native  community  than  a  decimal  one,  and  all  clerks 

*  The  differenco  between  77}  tolas,  and  2lb8.|  is  only  equiTalent  to  l-16th  of  a 
grain  in  the  rupee,  an  amount  certainly  too  imall  to  be  taken  into  tccountwhsu 
testing  weights  by  coin  in  circulation. 
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and  accountants  in  India  can  divide  by  16  as  readily  as  English- 
men by  12.  There  are  also  16  Annas  to  the  JRupee,  which  makes 
the  number  convenient.  With  regard  to  the  <u3-multiple8  of  the 
"  seer,**  a  coincidence  with  the  smaller  English  Weights,  is  not  of 
much  consequence  in  commerce.  As  regards  the  muUipUt^  I 
would  propose  a  "Mun"ormaund  Weight  of  50  "  seers,"  which 
would  be  exactly  the  cwt.  of  lOOlbs.,  which  will  no  doubt,  be  soon 
established  in  England,  whatever  may  be  the  other  decimal  multi- 
ples and  sub-multiples.* 

The  next  point  to  be  considered,  is  a  standard  for  the  Mea- 
sure of  Cafacitt.  It  will  be  observed  from  what  has  been  stated 
in  paras.  16  and  17,  that  the  Government  of  India  has  neither  in 
Act  VII.  of  1833,  nor  in  the  "  Table"  set  forth  by  them,  made  any 
allusion  to  Measure  of  Capacity^  although  it  is  a  matter  of  more  im- 
portance than  the  Weights,  seeing  that  by  far  the  greater  portion 
of  the  domestic  transactions  in  India  are  in  ffrain.  The  Calcutta 
Chamber  of  Commerce,  when  on  the  19th  of  May,  1836,  they  resolv. 
ed  to  adopt  the  Weights  of  the  Government,  urged  the  introduction 
of  the  Imperial  gallon  for  Liquids^  and  proposed  that  new  Measures 
of  capacity  for  grain,  should  be  regulated  by  the  Weights,  but  they 
did  not  show  how  this  was  to  be  done  :  nor  does  it  seem  at  all  ne- 
cessary to  make  a  distinction  between  "  Dry"  and  "  Liquid"  Mea- 
sures.  The  Government  declined  to  act  on  the  recommendation 
of  the  Chamber,  and  whatever  might  have  been  contemplated  by 
Act  VII.  of  1833,  nothing  has  ever  been  announced  by  way  of  de- 
fining the  capacities  of  the  Grain  Measures  in  Bengal.  The  only 
Measures  made  up  (at  the  Mint)  by  authority  of  the  Government, 
are  the  Imperial  gallon  and  its  sub-multiples,  for  use  in  the  Medical 
and  Victualling  departments ;  and  it  seems  that  the  Court  of  Direc- 
tors in  their  Despatch  of  17th  July,  1833,  expected  the  '*  gene- 


*  It  it  stated  ia  the  Report,  dated  1854,  of  the  Commii^ioneri  appointed  to  ta- 
perintend  the  constniction  of  the  new  Standardi,  '  Referring  to  chapters  [named] 
*'  of  the  Report  of  1841,  and  the  recommendations  based  thereon,  tending  todi- 
**  minish  the  confusion  between  Ayoirdupois  weight  and  Troy  weight,  and  to  ba- 
'*  niih  the  Stone  of  Ulbs,  and  the  Hundred  weight  of  1121b«,  we  haTe  to  report 
"  that  we  adopt  in  their  utmost  extent  the  whole  of  those  recommendations.  * 
The  Committee  of  1841  recommended  a  "centner'' of  lOOlbs.,  anda  **  stone"  oflOibs. 
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ral  adoption  in  India*'  of  the  Imperial  Measures.  The  Madras  Go- 
vernment however  in  their  Notification  referred  to  in  para.  20,  pro- 
mulgated a  Table  of  Measures  to  be  used  in  Government  transac- 
tions, as  follows  : 

1  OUuck       =  12^  cubic  inches. 

8  Ollucks     =   1       Measure  (Puddee)  =  100  cubic  inches. 

8  Measures  =  I       Mareal  =  800  cubic  inches. 

And  this  arrangement  was  sanctioned  by  the  Supreme  Government 
for  the  Madras  Presidency.  Though  10  years  have  elapsed,  these 
Measures  have  not  been  adopted  by  the  people  ;  and  even  in  the 
Town  of  Madras,  the  Government  have  authorised  the  stamping 
with  the  Government  Seal,  the  "  customary'*  Measure  or  "  Puddee" 
of  104^  cubic  inches,  which  has  been  the  real  standard  since  1802. 

In  Bombay,  the  Government  have  attempted  to  introduce  a 
**  Seer-measure"  of  the  capacity  of  57  cubic  inches,  but  this  being 
so  much  smaller  than  the  usual  "  Seer-measure"  of  that  Presiden- 
cy, the  scheme  has  not  met  with  success. 

Mr.  James  Prinsep  in  his  "  Useful  Tables"  observes  that 
"  India  does  not,  properly  speaking,  possess  Dry  or  Liquid  Mea- 
"  sures.  Where  these  are  employed,  they  depend  upon,  and  in 
"  fact  represent,  the  "  seer"  or  *'  maund"  weight,'*  This  is  true  of 
India  generally,  but  in  the  neighbourhood  of  Madras,  as  already 
shown,  and  in  some  of  the  Southern  Districts,  the  ordinary  grain » 
Measure  is  a  "puddee,"  which  does  not  represent  any  weight;" 
and  the  "  puddee"  varies  greatly  in  different  localities. 

The  most  common  grain  Measure,  and  one  which  is  to  some 
extent  known  in  almost  every  part  of  India,  is  the  "  seer-measure  ;" 
this  is  always  understood  to  be  a  Measure  which  when  heaped  will 
contain  a  **  seer"  weight  of  rice,  or  in  some  places  instead  of  rice, 
a  mixture  of  the  9  most  common  grains,  known  as  the  nou-danium 
measurement* 

As  only  heaped  measure  is  recognised  by  Native  usage,  it  is  evi- 

•  The  9  grains  uied  in  the  Madras  Presidency,  are  Rice,  Chenna,  Cooltee 
Pessoloo,  Minamaloo,  Dholl,  Anamaloo,  Gingely  oil-seed,  and  Wheat. 
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dent  that  there  is  no  rule  as  to  the  cuhie  content  of  the  Measures 
used  ;  for  Teasels  of  very  different  cubic  content  may  contain  the 
same  when  heaped,  in  consequence  of  having  different  diameters. 
It  is  on  this  account  that  the  values  given  to  Indian  Measures,  in 
such  Tables  as  those  of  Major  Jervis,  or  Dr.  Kelly  (in  his  Cambist) 
being  founded  on  the  guaged  cubic  contents,  do  not  represent  the 
true  quantities. 

In  1852,  the  Madras  Board  of  Revenue  instituted  a  special 
enquiry  into  the  Grain  Measures  of  each  district.  They  were 
found  to  be  of  all  shapes  and  materials.  Some  were  in  the  form 
of  hour  glasses  ;  some  were  joints  of  bamboo ;  and  some  earthen- 
ware pots ;  but  as  a  general  rule,  it  was  found  that  they  were  in 
most  districts  intended  when  heaped^  to  contain  a  seer  weight,  or 
a  definite  number  of  seers,  either  of  rice,  or  of  mixed  grain,  but 
usually  rice  :  and  the  **  seer"  weight  was  generally  that  of  80  tolas. 
Measures  in  every  district  were  guaged  with  Water,  Rice,  and 
Cooltee  or  Horse  gram,  and  it  was  found  that  (taking  100  cubic 
inches  of  water  to  weigh  140  tolas,  which  at  a  temperature  of  8P 
is  true  to  |  a  grain)  Rice  on  an  average,  weighed  113  tolas  to  the 
100  cubic  inches.*  From  experiments  made  by  myself  a  few  years 
ago,  I  found  100  cubic  inches j  of  the  9  mixed  grains,  to  weigh  115 
tolas.  From  the  Reports  of  Mr.  Shaw,  of  Ahmedabad,  in  the 
Bombay  Presidency,  in  1849,  it  appears  that  he  found  that  a  Mea- 
sure holding  1374  tolas  of  water,  held  when  struck  114f  tolas  of 
mixed  grain,  which  gives  1 16^  to  100  cubic  inches ;  and  Mr.  Reeves, 
of  Poona,  found  that  a  vessel  containing  80  tolas  weight  of  water, 
would  hold  66|  tolas  of  mixed  grain,  which  also  gives  116^  tolas 
to  100  cubic  inches.  Cooltee,  or  Horse  gram,  was  found  by  the 
Madras  experiments  to  average  116  tolas  to  100  cubic  inches,  but 
it  varied  from  113  to  118.  From  the  same  experiments,  the 
weights  of  the  heaps  (of  rice)  on  various  diameters  were  determin- 


\ 


*  In  the  Northern  Dietrictt,  it  averaged  111  Tolai ;  in  the  Town  of  Madraa  Hi 
and  in  the  other  Districts  112  and  113.  The  rice  used  was  what  is  called  in  Ma- 
dras, **  Putcharisee,"  or  raw  bicb,  to  distinguish  it  from  **  Poolungul/'  or  that 
which  is  scalded  before  busking.    Old  rice  would  weigh  something  lighter. 
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ed,  as  shown  in  the  margin ;  but  it  is  probable 


Diameter 
Inches. 


Tolas  wt 

of  Rice  in 

heap. 


2 

2* 
3 

3| 
4 

4i 
5 
6 
7 
9 
11 
13 
15 
18 
21 
24 
27 
30 
34 
38 
41 
45 
49 
53 
68 
63 
68 
74 
80 
92 
104 


that  the  dealers  in  the  bazaar,  would  not  heap 
quite  so  liberally.  The  accuracy  is  of  course 
not  so  great  but  that  the  diameter  may  be  con< 
sidered  either  the  inner  or  outer. 

The  best  "  Seer-measures*'  are  about  3J  to 
3f  inches  in  diameter,  and  6  inches  deep,  but 
they  are  never  true  cylinders.  Their  cubic  con- 
tents are  from  66  to  66^  cubic  inches,  holding 
from  74  to  75  tolas  of  rice  when  struck,  and  80 
when  heaped.  It  so  happens,  as  may  be  seen 
by  reference  to  the  Appendix,*  that  a  yessel  of 
66yV  cubic  inches  capacity  will  contain  at  a 
temperature  of  84^  (a  good  daf/  temperature  for 
India,)  1 6650  grains,  or  0«ac%  92^  tolas  weight 
of  water.  This  would  hold  on  an  average  when 
8trucky  74^  tolas  weight  of  rice ;  and  with  a 
diameter  of  3*7  inches,  80  tolas  if  heaped.  Thus 
if  a  ''  seer*'  of  80  tolas  be  adopted,  such  a  Mea 
sure  would  be  exactly  what  is  understood  by 
the  Natives  of  the  country  to  be  a  "  Seer- mea- 
sure." 

No  measure  of  capacity  could  be  more  easily 
introduced  than  this,  and  a  Table  f  might  be 
framed,  according  to  which  the  multiples  of  the 
Seer  should  bear  a  correct  proportion  when 
struck,  and  also  as  correct  a  ratio  when  heaped, 
as  the  circumstances  of  the  case  will  admit ;  at  all  events  nearer 
than  has  hitherto  satisfied  Native  usage. 

The  sub-multiples  of  the  "  Seer-measure"  are  generally  (not 
always)  used  for  Liquid  measures  in  India.  The  only  liquids  sold 
by  measure,  are  Ghee,  (clarified  butter,)  Oil,  and  Milk.  No  defined 
measure  is  used  for  Arrack  and  Toddy  (intoxicating  liquors),  and 

•  Vidt  page  212. 
t  Vide  page  198. 
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Spirits  in  Madras  are  sold  by  the  "  dram"  of  5*115  cubic  inches, 

or  ^f'^th  of  the  old  Wine  gallon. 

Instead  of  making  40  **  seer-measures**  =  1  "  Mun-mea- 
sure,'*  which  might  cause  a  confusion  in  the  terms  of  Weight  and 
Measure,  (and  the  term  Mun  or  Maund  is  not  in  use  as  a  grain 
measure  in  Southern  India,)  it  would  be  better  to  give  some  name 
to  a  quantity  represented  by  100  Seers.  This  might  be  called 
a  "  Sotee,"  from  so,  a  hundred.  The  **  Table**  adverted  to  in 
the  preceding  page,  would  be  as  follows  : 


1 
DRY  AND    LrQUID  MEASURES.                                               1 

Seers. 

Cubic 
inches. 

Tolas  of 
Water. 

Tolas  of 
Rice 

when 
struck. 

Tolas  of 
Rice 

in 
heap. 

Total 
weight. 

Diameter 
inches. 

Deiith 
inches. 

I. 
II. 

61-1 
1232 

921 
186 

744 
149 

54 
11 

80 
160 

3-7 
45 

62 
7-7 

III. 
IV. 

198-3 
264-4 

2774 
370 

2234 
298 

164 
22 

240 
320 

6-3 
5-7 

9.0 
103 

V. 

3305 

4624 

3724 

274 

400 

6-2 

10-9 

VIII, 

628-8 

740 

696 

44 

640 

73 

12-8 

X. 

6610 

926 

745 

66 

800 

7-7 

130 

LIQUID 

MEASUR 

£. 

1 

33.0 

461 
23| 

3.0 

4-7 

1 

16-5 

2-6 

3-4 

* 

8-26 

16 

20 

26 

Although  the  above  plan  for  Measures  of  Capacity  would  pro- 
bably have  the  great  advantage  of  facility  of  introduction,  yet 
it  is  objectionable  for  any  Government  to  lend  a  sanction  to  heaped 
measure  ;  moreover  it  will  be  observed  that  such  a  system  does 
not  accommodate  itself  at  all  to  any  English  Measure  of  Capacity. 
Lastly,  it  would  be  indispensable  that  in  every  Measure  used,  the 
exact  diameter  be  retained,  in  order  to  secure  correctness  (as  far 
as  it  can  be  secured)  in  the  heaped  measure.  This  would  give 
rise  to  a  great  deal  of  inconvenience,  and  is  not  a  necessary  ele- 
ment where  struck  Measures  only  are  acknowledged. 
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I  would  propose  as  a  Measure  of  Capaciiy,  a  vessel  to  be 
called  a  '*  Seer/'  but  exactly  equivalent  to  an  Imperial  Quart* 
The  present  "seer-measure"  averages  a  capacity  of  66|  cubic 
inches  :  the  Quart  is  69*3185.  The  present  *'  seer-measure"  con- 
tains when  struck,  about  74  tolas  of  lice,  or  76  of  mixed  grain, 
and  about  80  tolas  of  either  when  heaped  :  the  Quart  would  con- 
tain 78  tolas  of  Rice,  or  80  of  mixed  grain  when  struck,  and  (with 
a  diameter  of  4  inches,)  about  86  tolas  when  heaped  ;  but  heaped 
measure  should  not  be  recognised  by  Government.  I  cannot  but 
think  that  if  there  exists  an  English  Measure  which  corresponds 
(taking  struck  content)  so  closely  either  to  the  Native  "  seer"  of 
80  tolas,  or  to  the  **  seer"  of  77f  tolas  which  I  have  proposed, 
that  it  should  be  adopted,  whichever  of  the  two  **  seers"  of  weighi 
the  Government  may  select.  It  is  also  to  be  added,  that  the  Quart 
will  contain  an  even  number  of  tolas  (rupees)  weight  in  water ; 
namely,  17460  grains,  or  97  tolas  exactly,  at  a  temperature  of  84^ 
Fahrenheit.     This  may  be  calculated  from  the  Table  at  page  212. 

The  "  Seer-measure"  then,  would  be  defined  as  a  vessel  con- 
taining 97  tolas  of  water  at  a  temperature  of  84®,  and  its  bulk 
69*3185  cubic  inches.  A  reference  to  the  water  being  distilled,  or 
to  the  height  of  the  Barometer,  will  not  be  necessay  in  practice. 
The  Barometer  in  the  Tropics  fluctuates  very  slightly,  and  a  fall 
of  1  inch,  due  to  an  elevation  of  about  940  feet,  would  only  make 
a  difference  of  '615  grain,  to  be  deducted  firom  the  normal  97  tolas 
assigned  to  the  Quart-seer. 

It  would  not  be  necessary,  if  the  Government  recognised 
struck  measure  only,  to  define  the  diameters  (or  even  the  shapes) 
of  the  vessels  of  capacity,  for  all  that  is  required  is  that  they  con- 
tain a  certain  number  of  tolas  weight  of  water.  Still  for  uniformity's 
sake,  and  the  more  easy  discovery  of  fraud,  the  vessels  should  be 
cylindrical,  and  it  would  be  desirable  that  the  models,  as  well  as 
all  vessels  made  up  at  the  Government  Stores,  should  have  a  dia- 
meter proportionate  in  some  simple  ratio,  to  the  depth.  The  dia- 
meter the  same  as  the  depth  would  be  the  best,  but  those  who  are 
accustomed  to  measuring  grain  and  salt,  assert  that  this  would  be 
too  broad  to  be  convenient,  and  a  diameter  one  half  the  depth  too 
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narrow.  A  good  proportion  is  that  of  3  to  4,  and  the  content!  of  a 
cylinder  being  given,  it  is  easy  to  compute  the  requisite  diameter 
and  depth. 

Let  *=cubic  contents  given. 
^= diameter  to  be  found. 
^=depth  to  be  found. 
d:4=diameter  to  depth. 


And  [II]  h  =  ^^.7854 

From  these  Formulae,  we  obtain  the  following  Table  for  both 
Dry  and  Liquid  Measure. 


Quarts. 

Tolas 
water. 
at84«> 

Cubic  inches. 

Diameter 
in  inches. 

mchci.     ioOcub.iii. 

I. 

97 

69-3185 

4-04 

5-39 

783 

II. 

194 

138-6370 

510 

6-80 

156-6 

III. 

291 

207-9555 

5-83 

7-80 

234-9 

IV. 

388 

277-2740 

6-42 

8-57 

313-2 

V. 

485 

346-5925 

6-92 

9-28 

391-5 

VIII. 

776 

554-5480 

809 

10-79 

626-4 

X. 

970 

693-1850 

8-71 

11-62 

783-0 

1. 

48  i 

34-60 

3.18 

-425 

39-2 

1 

24 

17-33 

2.55 

3-40 

19-6 

1 

12  1 

86-65 

2-00 

2-68 

9-8 

If  the  ••  Seer**  Weight  of  77j  Tolas=2lb8  Avoirdupois,  be  adopU 
ed,  the  **  Seer-measure'*  will,  if  the  vessel  be  struck,  correspond 
sufficiently  ;  for  the  weight  of  rice  varies  from  112  to  114  tolas  to 
100  cubic  inches  ;  and  if  the  9  grain  standard  is  taken,  the  above 
''  Seer-measure'*  will  containjust  80 tolas,  (at  1 16  tolas  to  100  cubic 
inches)  and  be  when  struck,  the  exact  equivalent  of  what  is  now 
the  average  '*  Seer-measure"  when  heaped.  This  of  course  will 
render  its  introduction  much  easier  than  any  other  struck  Measure 
that  can  be  adopted. 

Bven  in  Madras,  where  the  *'  Seer-measure"  is  not  re€<^;Qised 
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in  the  Government  Notification,  such  a  Measure  averaging  80  tolas 
weight  of  Rice  when  heaped^  is  in  use  in  many  of  the  Districts,  and 
the  Sepoys  of  the  Native  army  always  buy  by  the  Seer,  generally 
considering  it  to  be  }  of  the  Madras  **  Customary"  Measure  of  104^ 
cubic  inches,  which  would  give  69  J  cubic  inches,  or  an  Imperial 
Quart.  On  the  17th  July,  1855,  the  Madras  Government,  in  conse- 
quence of  some  dispute  on  the  subject,  decided  that  the  Sepoys' 
**  seer-measure**  should  be  5  J  of  the  "  Ollucks*'  named  in  their  pro- 
clamation of  1836,  or  68 J  cubic  inches.  This  closely  corresponds 
with  the  Quart  of  69^  cubic  inches,  which  1  propose  as  the  stand- 
ard **  Seer-measure.** 

The  only  multiple  of  the  "  Seer-measure**  that  seems  necessary  for 
Accounts,  is  one  of  100  seers,  which  might,  as  proposed  in  another 
place*  be  called  a  *  *  Sotee. ' '  For  «*5-multiple8 1  would  propose  eighths 
(atees)  as  more  in  accordance  with  Native  usage.  It  is  seldom  that  a 
less  measure  appears  in  Commercial  accounts  than  single  seers,  and 
therefore  there  is  not  so  much  object  in  a  Decimal  «tt&-division. 

The  objection  to  the  **  Seer**  proposed  by  the  Bombay  Govern- 
ment, which  is  a  vessel  holding  a  Seer  of  80  tolas  weight  of  water, 
or  a  capacity  of  57  cubic  inches,  b  that  it  is  a  misnomer.  If  the 
Native  term  **  Seer*'  is  to  be  used  at  all,  it  should  be  the  Native 
idea  of  a  Seer,  that  is,  a  vessel  containing  a  seer  weight  oi  grain. 
The  new  Seer  for  grain  is  not  what  it  is  supposed  to  be,  and  it  is 
no  wonder  that  success  has  not  attended  the  attempt  to  introduce 
what  the  people  consider  a  deception.  A  little  difference  above 
the  usual  "  Seer,**  would  not  have  been  of  so  much  consequence^ 
but  this  proposed  Seer  only  holds  70  tolas  of  mixed  grain,  even 
when  heaped.  If  it  were  desired  to  have  a  Measure  analagous  to  a 
Seer,  to  contain  a  definite  number  of  tolas  weight  of  water,  it 
surely  would  have  been  better  to  have  guaged  the  Bazaar  Seers 
with  water,t  and  have  taken  the  average  weight  in  tolas,  about 
93,  and  fixed  on  that  for  the  standard  Seer-measure  ;  but  if  the 
^'  Seer-measure**  is  not  to  accord  at  all  with  the  Native  Measure, 

«  Vide  page  198. 
t  The  Bombay  OoTernment  in  their  Prooeedinga  of  the  30th  July,  1849,  pro^ 
posed  thii,  bat  it  doei  not  leem  to  hare  beta  toted  oi|. 
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it  would  be  just  as  easy,  and  far  better  on  other  grounds,  to  intro- 
duce an  English  Measure  of  Capacity  at  once. 

With  reference  to  the  selection  I  have  made  of  the  Quart- 
seer,  (in  consequence  of  its  closely  representing  the  Native  "  Seer- 
measure,"  and  also  the  two  pound  "  Seer-weight,")  it  may  be  said 
that  in  the  reform  likely  to  be  made  in  the  English  Measures,  the 
Quart  will  disappear,  as  not  being  a  decimal  part  of  a  Gallon  ;  but 
at  all  events  the  measure  will  be  a  quarter  of  a  Gallon,  and  render 
an  accommodation  to  English  Measures  quite  feasible.  But  it  is 
not  certain  that  the  Quart  will  be  abolished,  and  it  would  be  pre- 
mature to  argue  on  the  supposition. 

The  Metrical  System  then  that  I  would  propose  for  India,  as  com- 
bining more  decidedly  than  any  other  that  I  can  think  of,  the  three 
great  objects,  viz.,  assimilation  to  the  English  system,  approxima- 
tion to  the  existing  Native  system,  and  a  means  of  testing  both 
Weight  and  Measure  of  Capacity  by  the  coin  of  the  country,  is  as 
follows  :  I.  For  Linear  measure,  the  English  yard  and  foot,  without 
at  present  defining  the  subdivisions.  II.  For  Land  measure,  the 
Acre,  decimally  subdivided.  III.  For  Weight,  the  Seer,  of  21bs. 
avoirdupois,  corresponding  to  77|  Rupees  weight ;  with  a  multiple 
of  a  "  Mun"  of  60  seers,  (=  lOOlbs.)  and  sub-multiples  of"  Annas" 
or  iGths  of  Seers.  IV.  For  Measure  of  Capacity,  a  **  Seer-mea- 
sure" identical  with  the  English  Quart,  and  defined  as  containing  97 
tolas  of  Water  at  a  temperature  of  84°,  (containing  when  struck, 
about  a  **  Seer-weight"  of  mixed  grain)  with  a  multiple  of  a  "  Sotee" 
or  100  seers,  and  sub-multiples  of  *'  atees"  or  eighths. 

It  will  be  observed  that  in  my  proposed  arrangement,  no  at- 
tempt has  been  made  to  introduce  a  Decimal  scale  ;  and  to  re- 
move the  supposition  that  I  have  (as  many  do  have)  a  prejudice 
against  a  decimal  system,  I  must,  at  the  risk  of  egotism,  explain 
that  there  are  perhaps  few  unprofessional  men  who  make  more  use 
of  decimals  than  I  do.  I  have  for  many  years  been  in  the  constant 
habit  of  using  the  Slide  Rule,  essentially  a  decimal  instrument,  and 
it  is  more  natural  to  me  to  write  *125  than  \,  In  my  official  capa- 
city I  have  urged,  and  eventually  with  success,  a  decimal  subdi- 
yision  of  the  Acre  in  the  new  Revenue  Survey  of  the  Camatic,  and 
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I  have  also  had  occasion  to  recommend  a  decimal  notation  of  the 
Assay  reports  of  the  Madras  Mint.  My  own  feeling  on  the  sub- 
ject would  therefore  make  me  most  anxious  to  adopt  a  Decimal  sys- 
tem, and  I  would  advocate  it  most  strongly  for  England ;  but  for 
India,  as  India  is  at  present,  I  cannot  do  so  conscientiously,  for  I 
am  convinced  that  it  will  be  difficult  enough  to  introduce  any  new 
Metrical  system  among  a  people  so  peculiarly  wedded  to  custom 
and  usage,  and  that  to  attempt  at  the  same  time  to  introduce  a  new 
notation  would  result  in  a  total  failure.  If  Englishmen  would  con- 
sider how  much  they  would  object  to  a  decimal  subdivision  of  the 
Dai/  and  Hour,  they  would  have  some  idea  of  the  objection  of  the 
Natives  of  India  to  a  decimal  division  of  Weight  and  Measure. 
There  is  not  the  same  difficulty  in  the  decimal  multiples  of  an  ac- 
cepted Unit  of  Weight  or  measure,  as  there  is  in  the  «i«6-multiples. 
In  England  there  would  be  less  difficulty  in  introducing  Weights 
of  lOlbs.  and  lOOlbs.,  than  those  of  lOths  and  lOOths  of  lbs.,  and 
Measures  of  10  and  100  Gallons,  than  those  of  lOths  and  lOOths  of 
Gallons,  and  it  is  on  this  account  that  I  have  proposed  decimal 
ipultiples*  and  binary  »wA-multiples  for  India.  The  multiples  of 
the  seer  will  bear  a  definite  relation  to  British  Weights  and  Mea- 
sures ;  the  «u5-multiples  will  not,  but  then  the  definite  relation  is 
not  so  much  required  when  small  quantities  only  are  in  account. 

The  question  is  not  which  is  theoretically  the  best  system,  but 
which  can  be  so  introduced,  as  to  secure  equivalents  with  the  Bri- 
tish system,  and  at  the  same  time  preserve  some  established  stand- 
ard of  the  country.  The  intrinsic  merit  of  a  Decimal  Coinage 
will  not  be  denied,  and  yet  I  have  not  met  with  any  one  acquaint- 
ed with  India,  who  would  venture  on  a  change.  The  same  rea- 
sons influence  me  in  objection  to  a  Decimal  Metrical  System  for 
India.  In  some  respects,  the  latter  is  of  more  difficult  introduc- 
tion than  the  former.  Professor  Airy,  (the  Astronomer  Royal) 
stated  in  his  address  at  the  Institution  of  Civil  Engineers,  Feb. 
28th,  1854,  that  **  a  decimal  scale  could  be,  and  ought  to  be,  en- 
forced in  coinage,  but  scarcely  in  any  thing  else  ;*'  and  as  regarded 

*  That  ii  multiples  of  the  SBBju    No  decimal  multiplei  of  the  tola  will  cor- 
respond wiih  English  weights. 
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tFetghi  and  Measure^  it  would  be  *'  perfectly  vain."*  It  is  how- 
ever probable  that  the  attempt  will  be  made,  but  it  is  not  ^ei  made, 
and  if  this  caution  is  observed  in  a  country  like  England,  it  cer- 
tainly ought  to  be  exercised  in  India.  A  Decimal  system  is  pecu- 
liarly adapted  for  account^  but  for  the  ordinary  transactions  of  life, 
which  affect  the  mass  of  the  people,  the  binary  scale  is  the  most 
natural,  and  the  most  convenient  in  every  country  ;  and  in  India, 
the  interests  of  the  mass  demand  that  it  be  preserved  in  the  f«^ 
multiples  at  least,  of  the  Metrical  standards. 

Lastly,  I  will  advert  agun  to  the  fact  that  the  Indian  coinage  is 
not  decimal ;  the  Rupee  being  subdivided  into  16  Annas,  and  each 
of  these  into  12  Pies.  Unless  the  coinage  is  altered, — ^a  measure 
which  I  conclude  the  Government  will  not  venture  to  attempt  at 
present, — the  chief  advantage  of  a  decimal  Metrical  system  is  lost. 
On  this  point  I  would  refer  to  the  evidence  of  Professor  De  Mor- 
gan, the  ablest  and  most  zealous  of  the  advocates  for  a  Decimal 
system  in  England.  When  examined  before  the  Parliamentary 
Committee  of  1841,  appointed  to  consider  the  subject  of  the  *'  Res- 
toration of  the  Standards,"  the  Professor  stated  that  in  his  opinion 
<*  no  decimal  scale  is  practicable^  that  does  not  begin  with  the  money  J' 
(Page  60.  H.  10.) 

The  next  point  for  consideration,  is  the  best  method  of  iit/ro- 
ducing  a  new  and  uniform  Metrical  system  into  such  a  country  as 
India,  comprising  as  it  does  such  an  enormous  extent  of  territory 
and  containing  so  many  races  of  people  speaking  different  lan- 
guages, already  possessing  each  their  own  established  Weights  and 
Measures,  and  deeply  prejudiced  against  innovation. 

It  is  the  opinion  of  some  who  are  acquainted  with  India,  and 
whose  views  are  entitled  to  respect,  that  the  introduction  of  a  new 
Metrical  system  should  not  be  attempted  by  any  compulsory  mea- 
sure, but  be  urged  upon  the  people  by  encouragement,  persuasion, 

*  The  Decimal  Byitem  was  established  by  law  ia  Prance  in  1796,  but  as  regard- 
ed Weights  and  Measures  it  was  found  that  iu  enforcement  was  so  diffioalt,  that 
in  1816,  the  "  systeme  usuel"  was  enforced  for  Retail  Trade.  It  was  not  till 
July,  1837,  that  it  was  decided  Enally  to  adopt  the  decimal  scale,  and  to  enforce 
penalties  for  the  use  of  any  other.  The  law  came  into  force  on  the  1st  of  Jaaa- 
wy,  18i0. 
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and  personal  influence  ;  in  the  same  manner  in  short,  as  the  intro* 
duction  of  European  literature  and  science,  or  Christian  ethics. 
I  would  submit  however  that  the  cases  are  not  parallel ;  we  must 
wait  for  the  one»  we  cannot  wait  indefinitely  for  the  other.  In  the 
one  case  the  Government  has  no  right  to  compel  the  adoption  of 
their  views,  however  correct  and  beneficial ;  in  the  other,  it 
becomes  a  positive  duty  of  the  State  to  insist  upon  a  just  and  defi- 
nite mode  of  dealing  among  its  subjects,  anti  to  introduce  a  new 
and  uniform  system,  not  merely  because  they  have  found  a  bet- 
ter one  than  any  which  exists  in  India,  but  because  the  existing 
ones  are  radically  bad,  and  open  a  door  to  every  kind  of  uncer- 
tainty, evasion,  and  fraud. 

It  does  not  require  much  argument  to  show  that  the  Natives  of 
India  will  not  of  their  own  accord  do  what  the  people  of  England 
would  not  do  without  a  legal  enactment,  and  if  there  is  a  Law,  it 
must  be  compulsory,  or  it  will  be  a  dead  letter.  It  would  have 
been  deemed  useless  to  attempt  the  introduction  of  a  uniform  Me- 
trical system  by  a  Proclamation  in  the  Gazette,  or  by  official  in- 
fluence, in  England,  whete  all  classes  of  people  admitted  the  in- 
convenience of  so  much  diversity,  and  it  is  not  likely  that  such 
measures  will  be  successful  in  India,  where  the  people  do  w4 
admit  such  inconvenience,  and  the  petty  dealers  are  dirsetly  in* 
terested  in  a  continuance  of  the  present  irregularity.  If  official 
influence  is  to  be  exerted,  it  will  probably  end  in  that  kind  of  in- 
fluence which  is  virtually  compulsion  ;  a  species  of  argument  not 
unknown  to  official  subordinates  in  India,  and  which  it  would  not 
be  wise  to  encourage. 

It  may  be  thought  that  as  it  is  already  a'penal  offence  to  use  false 
Weights  and  Measures,  the  public  are  sufficiently  secured ;  but  there 
Is  little  use  in  testing  them  as  long  as  the  Standards  are  not  defined 
by  law.  I  may  mention  a  few  instances  that  have  come  under  my 
own  knowledge,  of  the  inconvenience  arising  from  this  laxity. 

The  first  case  was  one,  where  the  Land  Revenue  having  been 
fixed  originally  with  reference  to  the  produce  and  price  of  grain, 
complaints  were  made  of  its  pressure,  in  consequence  of  a  con- 
tinued fall  (as  it  was  asserted)  of  price.    To  ascertain  the  truth  of 
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ibis,  was  of  vital  importance,  and  investigations   were  made  by 
Government,  in  the  course  of  which  it  was  discovered  that  in  one 
District,  the  official  **  Price  Returns"  had  been  20  per  cent,  in  error 
for  some  years,  in  consequence  of  the  grain-dealers  having  altered 
the  capacity  of  their  Measures.     In  the  second  case,  a  merchant  at 
a  seaport  town,  sold  a  certain  number  of  '*  candies''  of  copper  to  a 
captain  of  a  vessel,  who  found  on  re-weighment  for  sale  at  Madras, 
that  the  weight  was  short.     The  seller  was  able  to  show  that  be 
sold  by  the  Candy  where  he  resided,  and  if  the  dispute  had  not 
been  settled  by   an  amicable  arrangement,  no  official  authority 
could  have  decided  the  question,  inasmuch  as  the  Candy  is  so 
many  Seers,  and  the  Seer  so  many  Rupees,  but  what  Rupee  no  one 
can  tell :  certainly  not  the  present  one,  which  is  some  grains  hea- 
vier than  the  Rupees  of  the  Native  mints,  current  when  the  Weights 
were  originally  established.    In  the  third  case,  a  long  correspon- 
dence took  place  in  the  Military  Department,  in  consequence  of  a 
dispute  as  to  whether  a  regiment  of  Sepoys  had  not  overdrawn 
their  rations  ;  it  being  asserted  that  the  Seer-measure  of  the  town 
where  they  were  quartered,  was  too  large.    The  Qovemment  re- 
quested the  opinion  of  the  Board  of  Revenue,  but  the  only  answer 
they  could  give,  was  that  the  Native  **  Seer"  differed  in  different 
places,    at    the    option    of  the    bazaar-men,    and    that    as    the 
Government  in  their  Proclamation  had  made  no  mention  oj  s 
Sttr    for    use    *'  in    Government   transactions,"  there   was   no 
official   definition    of   such    a    Measure.     In    the    fourth   case, 
the   Board   of  Revenue   at   Madras    were  informed   that  Mea- 
sures of  Capacity  were  in  use  in  the  Town,  bearing  the  Govern- 
ment stamp,  and  yet  differing  in  capacity  from  the  content  prescrib- 
ed by  the  Proclamation  mentioned  in  another  para,  of  this  Paper.* 
These  Measures  were  examined,  and  found  to    be  4  per  cent 
in  error,  but  the  Stamping  Department  asserted  that  they  were 
in  accordance  with  an  old  Standard  in  their  Office,  and  the  Govern- 
ment declined  even  to  prohibit  their  Seal  being  affixed  to  Measures 
openly  at  variance  with  their  own  Proclamation.     All  these  in- 
stances occurred  within  three  or  four  years,  and  similar  cases  hap- 

•  Tide  page  194. 
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pen  constantly,  for  want  of  some  positive  law  on  the  subject,  and 
the  evil  cannot  be  remedied  by  a  mere  Proclamation,  which  is  not 
binding.  It  is  now  10  years  since  the  Madras  Proclamation  was 
published,  and  models  distributed  over  the  country  with  injunc- 
tions to  the  Public  Officers  to  press  their  adoption ;  but,  with  very 
few  exceptions,  the  attempt  has  failed,  and  those  very  exceptions 
only  add  to  the  discordance  already  prevailing.  It  is  to  little  pur- 
pose for  Qovernment  to  proclaim  a  Standard,  if  its  use  is  not  en- 
forced, or  if  it  is  not  to  be  considered  as  decisive  in  case  of  dis- 
pute. It  appears  obvious,  that  where  such  inconvenient  discre- 
pancy and  uncertainty  exist,  it  is  the  duty  of  Government  to  decide 
upon  some  Standard,  and  having  once  decided,  not  to  allow  the 
people  the  option  of  accepting  it  or  not.  It  will  often  happen 
that  when  a  practice  is  insisted  on  by  law,  and  penalties  attach- 
ed to  its  infraction,  no  resistance  will  be  made ;  whereas  if  the  peo- 
ple are  aware  that  there  is  no  law,  and  no  means  of  enforcement, 
their  opposition  will  be  most  pertinacious,  and  if  they  can  only 
hold  out  long  enough  it  must  be  effectual. 

It  may  be  said  that  in   some  of  the   Bombay   provinces  a  new 
Standard  (referred  to  in  para.  55)  has  been  introduced  with  suc- 
cess without  legal  compulsion.     That  a  reform  in  the  Weight* — 
that  is,   selecting  the  best  known  of  those  already  in  use — ^has 
been  partially  carried  out  by  the  personal  influence  of  some  ener- 
getic magistrates,  is  no  doubt  the  case  ;  but  as  regards  the  Measures 
of  Capacity,  a  most  important  branch  of  metrology  to  the  people 
of  India,  the  attempt  has  only  succeeded  apparently,  in  one  or  two 
instances  ;  and  to  show  how  little  is  to  be  expected  from  the  pro^ 
gress  of  education,  and  march  of  intellect,  the  reform  has  been  found 
impracticable  (there  being  no  law  to  enforce  it)  in  the  towns  of 
Bombay  and  Surat,  where  it  might  be  supposed  that  official  infiu- 
ence  and  educational  enlightenment  would  have  aided  the  desired 
object.* 

Even  in  those  cases  where  the  shopkeepers  are  said  to  have 
adopted  the  new  Weights  and  Measures,  assertions  are  not  suf- 

*  The  toUl  failure  of  the  late  Municipal  Act,  in  the  Madras  Preiideocj,  may 
be  cited  as  another  instance  of  the  insufficiency  of  a  non-compulaory  Enactment 
to  effect  locial  reform,  hoirever  needed. 
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ficient.  To  my  own  knowledge,  when  the  subject  was  under  in- 
vestigation at  Madras,  Reports  were  received  from  two  Districts, 
most  positively  asserting  that  the  Government  Standards  were  in 
use  ;  but  on  subsequently  sending  for  Measures  actually  used  in 
the  bazaars,  it  was  ascertained  that  the  Civil  authorities  had  been 
misinformed  completely.  The  statements  of  Native  subordinates 
cannot  be  depended  upon  in  these  matters,  and  they  err  often  from 
sheer  ignorance  ;  if  it  is  wished  really  to  ascertain  whether  certain 
Weights  and  Measures  are  in  use,  the  magistrate  must  not  hear 
with  his  ears,  but  see  with  his  eyes,  and  nothing  less  ought  to 
satisfy  Government. 

Having  thus  given  my  reasons  for  believing  that  it  is  hopeless 
to  expect  a  reform  of  so  great  a  magnitude  as  uniformity  of  Weight 
and  Measure  throughout  India,  without  some  Legal  enactment,  I 
would  not  be  unmindful  of  the  fact  that  great  caution  would  be 
requisite  in  carrying  out  that  object.  No  Government  should 
promulgate  any  law  which  it  is  not  able  to  enforce,  or  any  which 
cannot  be  enforced  without  oppression  and  tyranny.  For  these 
reasons,  the  enactment  of  a  compulsory  law  as  regards  uniformity 
of  Weight  and  Measure  to  take  effect  all  over  India^  and  at  onect 
would  be  highly  objectionable.  It  could  not  be  enforced  at  all  in 
remote  and  thinly  inhabited  districts,  and  in  many  localities  where 
it  could  be  enforced,  the  advantage  to  be  derived  from  it  would  not 
compensate  for  the  inconvenience  and  annoyance  resulting  from 
its  compulsory  introduction.  I  would  therefore  advocate  a  move- 
ment to  be  made  determinedly,  but  gradually,  both  as  regards 
place  and  time. 

The  enactment  might  be  made  applicable  in  the  first  instance, 
only  to  the  towns  of  (Calcutta,  Madras,  Bombay,  and  Agra ;  to  all 
Military  Cantonments  and  to  such  towns  as  the  Government  of 
each  Presidency  might  think  fit  to  recommend  ;  and  a  distant  but 
distinct  date  (say  one  year  prospectively)  should  be  fixed  for  the 
commencement  of  its  operation. 

By  limiting  the  immediate  action  of  the  law  to  the  principal 
Towns  and  Cantonments,  its  enforcement  will  be  practicable,  and 
benefit  to  be  gained,  sufficient  to  justify  the  employment  of  what 
may  be  to  some  an  unpalatable  exercise  of  authority.     It  may  be 
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reasonably  expected  that  the  people  of  the  interior,  in  their  traffic 
with  such  Towns  and  Cantonments,  will  gradually  acquire  a  know- 
lege  of,  and  a  convenience  in  conforming  to,  the  Standards  ;  so  that 
in  a  further  period  of  time,  the  local  operation  of  the  law  may  be 
extended.  As  regards  the  Towns  and  Cantonments  specified,  there 
will  be  time  beforehand  for  the  people  to  make  themselves  acquaint- 
ed with  the  new  standards,  to  prepare  new  sets  of  Weights  and  Mea- 
sures, and  arrange  their  prices  accordingly.  During  this  period  also, 
every  assistance  and  encouragement  should  be  given  by  the  officers 
of  Government  to  those  who  are  likely  to  be  inconvenienced  by  the 
measure.  **  Suaviter  in  modo,  fortiter  in  re.'* 

All  Qovernment  transactions,  accounts,  tariff:},  &c,  should  be  in 
terms  of  the  new  System,  and  in  every  purchase  made  by  the  Public 
Departments,  their  own  Standard  Weights  and  Measures  should 
be  employed.  This  would  supersede  the  attempts  (always  futile) 
to  specify  on  every  occasion,  in  equivalent  terms  of  the  authorised 
standard,  the  ever  varying  and  uncertain  values  of  the  Native 
Weights  and  Measures.  For  general  purposes,  and  as  a  guide  to 
the  Departmental  officers,  Tables  of  equalization  should  be  prepar- 
for  each  District,  showing  the  average  results  of  experiments  made 
to  determine  the  value  of  the  local  Weights  and  Measures.  Such 
Tables  though  useful,  will  not  of  course  be  conclusive  in  every 
case  of  purchase,  inasmuch  as  Weights  and  Measures  differ  in 
different  villages,  and  the  Tables  can  only  give  the  result  of  the 
average  of  the  District.  Such  Tables  have  been  lately  compiled 
in  the  Presidency  of  Madras. 

In  order  to  prepare  the  people  for  the  reception  of  the  new 
Standards,  not  only  should  they  be  enforced  in  the  chief  Towns, 
and  used  in  all  Government  transactions,  but  they  should  be  ex- 
plained in  all  the  Government  schools,  vernacular  tracts  on  the 
subject  should  be  freely  distributed,  models  should  be  kept  in  store 
in  all  public  offices  (both  for  ascertaining  the  true  equivalents  of 
the  Native  Weights  and  Measures,  and  to  enable  those  who  wish 
to  take  copies),  and  it  should  be  constantly  and  publicly  notified 
that  the  operation  of  the  Act  would  be  eventually  extended  to  every 
bazaar  in  the  country.  The  Chambers  of  Commerce,  and  the  Rail- 
ways and  other  Companies,  should  be  urged  to  co-operate,  even  ia 
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localities  where  the  Act  did  not  as  yet  apply,  and  if  the  Metrical 
system  adopted,  be  one  which  conforms  to  English  Weights  and 
Measures,  compliance  would  be  the  more  easily  afforded. 

The  Enactment  should  authorise  only  struck  Measure,  without 
making  heaped  measure  actually  illegal.  By  clause  7,  Act  5th  and 
6th,  Wm.  IV.  cap.  63,  all  bargains,  sales,  and  contracts  made  by  the 
heaped  measure  are  declared  null  and  void  :  and  every  person  who 
sells  any  article  by  the  heaped  measure,  is  liable  to  a  penalty  of  £2. 
Considering  the  repugnance  of  the  Natives  of  India  to  struck  measure, 
it  would  not  be  advisable  at  present  to  make  such  stringent  provi- 
sions,  but  it  should  be  distinctly  notified  that  the  system  is  adapted 
only  to  struck  measure,  that  no  purchaser  has  a  right  to  demand 
any  other,. and  that  in  any  suit  or  action,  where  Measures  of  Capaci- 
ty are  called  in  question,  the  law  will  recognise  none  but  strmek 
measure.  It  will  also  be  of  importance  carefully  to  explain  to  the 
Native  trooops  what  the  new  Weights  and  Measures  are,  and  that 
none  but  struck  measure  will  be  recognised  in  rations  or  allowances. 

With  regard  to  dealings  in  ^ain,  there  is  no  doubt  that  weighing 
is  a  more  accurate  test  of  value  than  measurement,  but  the  latter 
is  so  much  more  expeditious  and  convenient,  that  it  will  alwajs  be 
resorted  to  by  the  Natives  of  India,  especially  as  long  as  the  present 
rudeness  of  their  Balances  remains  unimproved.  In  England  and 
Ireland,  corn  is  always  sold  by  weight  in  the  wholesale  transactions 
of  large  Towns,  and  many  of  the  difficulties  that  occur  in  the  Grain 
Contracts  of  the  Indian  Commissariat  would  be  obviated,  if  their 
purchases  were  made  by  weight.  The  sale  of  salt  by  weight,  in 
the  levy  of  the  Excise,  should  also  be  insisted  on. 

Magistrates  should  be  empowered  under  the  new  Act,  to  appobt 
Inspectors,  but  no  penalties  should  be  inflicted  except  where  the 
Weights  or  Measures  were  tested  in  the  presence  of  the  Magistrate, 
or  his  Deputy,  and  it  would  be  well  to  deal  leniently  in  all  cases 
where  there  was  no  wilful  error,  fraudulent  intent,  or  repetition 
of  offence. 

It  may  be  expected  that  when  the  time  comes  for  enforcing  the 
operation  of  the  Act,  some  attempt  will  be  made  in  the  large  towns, 
to  resist  it,  by  a  combination  of  the  grain  dealers  to  close  their  shops 
as  has  been  tried  on  some  occasions  with  success.  Provision  for 
this  should  be  made  in  the  Act. 
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It  should  also  be  considered  how  far  Government  should  endea- 
vour to  relieve  the  shopkeepers  and  others,  of  the  expense  of  pro- 
curing new  Weights  and  Measures,  by  making  them  up  in  the 
Arsenals,  and  selling  them  below  cost  price  or  taking  old  Weights 
and  Measures  in  exchange.  In  England  the  Parliamentary  Com- 
mittee  of  1841,  stated  that  it  would  cost  the  Government  about 
£200,000  to  make  new  Weights  alone,  but  they  considered  it  would 
be  worth  the  expense. 

There  will  be  other  details  to  be  considered  and  embodied  in 
the  Act,  which  may  be  left  for  future  discussion :  such  as  the 
stamping  of  Weights  and  Measures  ;  the  using  of  Casks,  Bottles, 
Jugs,  &c.  representing  some  defined  Measure ;  the  material  with 
which  Weights  and  Measures  should  be  made  ;  what  articles  should 
be  sold  by  weight  only  ;  rules  as  to  the  publication  of  Price  Lists  ; 
duties  and  powers  of  Inspectors ;  amount  of  fines  and  forfeitures, 
and  mode  of  recovery ;  periodical  re- verification  of  stamped  Weights 
and  Measures,  &c. 

In  concluding  this  Paper,  I  would  wish  it  to  be  understood  that 
I  do  not  presume  to  set  forth  my  individual  opinion  as  at  all  de- 
cisive. My  object  is,  to  obtain  for  so  important  and  complicated  a 
subject  that  careful  consideration  which  has  not  as  yet  been  conced- 
ed to  it,  and  I  would  venture  to  express  the  hope  that  the  Govern- 
ment of  India  before  finally  deciding  on  a  Metrical  system,  from 
which  if  once  promulgated  they  cannot  retract,  will  obtain  the 
opinion  of  persons  in  all  the  Presidencies,  interested  in  the  subject, 
and  qualified  to  enter  into  it  in  detail.  To  those  who  are  inclined 
to  take  the  subject  into  consideration,  I  would  submit  that  the  ques- 
tion is  not  merely  which  is  *'  per  se"  the  most  correct  system  of  Me- 
trology, but  which  is  best  for  India ;  and  that  the  essentials  to  be 
combined  if  possible,  are  I.  The  preservation  of  some  standard  of 
Weight  and  Measure  common  to  the  whole  of  India.  II.  The 
adaptation  of  the  Weights  and  also  the  weight  of  tra/er  contained  in 
the  Measures  of  Capacity,  to  the  current  coin  of  the  country.  III. 
A  definite  but  simple  proportion  (without  fractions)  between  the 
Weights  and  Measures  to  be  now  introduced,  and  those  of  Great  Bri- 
tain. It  will  also  be  necessary  to  bear  in  mind  that  the  coinage  of 
India  is  not  decimal,  and  there  is  no  intention  of  changing  it. 
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Memorandum  by  Mr.  Bate,  being  an  Enclosure  in  a  Letter  fitoa 
the  Court  of  Directors  of  the  £.  I.  Company  to  the  Government  of 
Madras,  dated  6th  July,  1829,  on  the  occasion  of  forwarding  Stand- 
ard Weights  and  Measures  in  accordance  with  Act  5,  Geo.  IV.  cap.  74. 


Table  I .  [Thermometer] 


Table  II.  [Barometer.] 


Temp. 

Grains  to  add 

Fahr. 

or  deduct. 

65"" 

+     26-30 

66 

+     22-46 

67 

+     19-36 

68 

+     16  00 

69 

4-     1238 

60 

+      366 

61 

4-38 

62 

—      0  00 

63 

—      4-62 

64 

—      9-49 

66 

—    14-60 

66 

—    1994 

67 

—    2662 

68 

—    31-33 

69 

—    3738 

70 

—    43-63 

71 

—    60  06 

72 

—    66-69 

73 

—    63-62 

74 

—    70  66 

76 

—    77-78 

76 

—    86  21 

77 

—    92  84 

78 

—  100  67 

79 

—  108-70 

80 

—  11693 

81 

—  126-36 

82 

—  133-99 

83 

—  142  82 

84 

^  151-86 

86 

—  161-08 

86 

—  170-61 

87 

—  180-14 

88 

—  189-97 

89 

—  200-00 

90 

.  —  210-23 

91 

—  220-66 

o 
o 
o 

o 
«>• 

d 
■3 


■g  II 

u  a 
•S  r- 

03  O 

O 


5 
6 

< 


BarometerlGrains  to  be  add- 

Inches. 

ed  or  deducted. 

•01 

•0246 

•02 

•0492 

•03 

•0738 

•04 

•0984 

-05 

•1230 

•06 

•1476 

-07 

•1722 

•C8 

•1968 

•09 

•2214 

•1 

•2460 

•2 

•4920 

•3 

•7380 

•4 

•9840 

•6 

1-2300 

Ex.    Suppose  the  Barometer 
at  29-64  inches,  {below  30^) 

•6  =  1-2300 
•04=    ^0984 


1-3284  grains  to  be 
deducted  from  the  Gallon  of 
70,000  grains. 

If  the  Barometer  is  above 
30  inches,  the  grains  are  to 
be  added. 
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for  India. 
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The  following  Abstract  adapted  to  lbs.  avoir,  and  to  Tola  (or 
Rupee)  weights,  has  been  prepared  from  the  above. 


Temp. 

Grains  of  water 
in  lOOcuibcin. 

Diff. 
in  grains. 

Avoir,  lbs. 

Tolas. 

80** 

25203-6 

3-6005 

140-020 

81'' 

25200-6 

3-0 

3-6001 

140-003 

82*' 

25197-5 

3-1 

3-5996 

139-986 

83^ 

25194-3 

3-2 

3-5992 

139.968 

84« 

25191-0 

3-3 

3-5988 

139-950 

85'' 

25187-7 

3-3 

3-5983 

139-932 

8C*^ 

24184-3 

3-4 

3-5978 

139-913 

87*^ 

25180-8 

3-5 

3-5973 

139-894 

88*' 

25177-3 

3-5 

3-5968 

139-874 

89^ 

25173-7 

3-6 

3-5963 

139-854 

90^ 

251700 

37 

3-5957 

139-834 

91*' 

25166-2 

3-8 

3-5951 

139-812 

100«> 

25129-0 

3-5899 

139-600 
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IX.     The  Study  of  Living  Languages.    By  Colonel  Ar- 
thur Cotton,  Madras  Engineers. 

The  learning  of  the  living  languages  of  foreign,  semi-civilized, 
and  savage  people  has  now  become  a  matter  of  such  immeasurable 
importance  that  any  man  may  be  excused  who  makes  the  poorest 
attempt  to  diminish  the  difficulties  of  such  a  work. 

Englishmen  especially,  are  at  this  moment  employed  by  Ibousafids, 
as  Merchants,  Missionaries,  Magistrates,  dec,  in  learning  hundreds 
of  different  languages  spoken  by  people  in  all  stages  of  civilization, 
from  the  lowest  state  of  society  upwards,  and  in  their  speedy  ac- 
quisition of  a  correct  knowledge  and  free  colloquial  use  of  several 
tongues  of  those  tribes,  hundreds  of  millions  of  the  human  race  are 
most  deeply  interested,  as  that  upon  which  mainly  depends  both 
their  temporal  and  eternal  interests.  Yet  I  am  not  aware  that  there 
is  in  existence  a  single  work  in  which  this  subject  is  closely  and 
systematically  investigated.  It  must  be  observed  that  the  point 
before  us  is,  what  is  the  best  mode  of  acquiring  a  knowledge  of  the 
language  of  savage  and  semi- civil! zed  nations  ?  and  that  this  is  in 
some  important  respects  quite  distinct  from  both  the  acquisition  of 
dead  languages  and  also  of  the  living  languages  of  nations  who 
have  been  fully  civilized  and,  consequently,  have  a  complete  sys- 
tem of  literature,  a  great  variety  of  books  of  instruction  written  by 
extensively  informed  Natives  and  also  thoroughly  educated  teachers. 

There  are  difficulties  in  learning  the  languages  of  semi- civilized 
and  barbarous  people  which  do  not  exist  in  the  case  of  the  Ian* 
guages  of  civilized  nations,  and  with  respect  to  the  dead  languages 
the  principal  points  to  be  attended  to  and  the  objects  aimed  at  are 
so  entirely  different  from  those  in  living  languages,  that  what  is 
applicable  to  the  one  is  almost  entirely  inapplicable  to  the  other. 

Nothing  can  be  more  deplorable  than  this  state  of  things.  The 
mischiefs  arising  out  of  it  are  incalculable.  All,  without  excep- 
tion  who  require  to  know  such  a  language,  and  who  make  at- 
tempts  to  acquire  it,  lose,  probably  from  three  fourths,  to  nineteen 
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twentieths  of  the  time  so  employed;  a  large  portion  lose  the 
whole,  breaking  down  before  they  have  acquired  any  useful  know- 
ledge at  all ;  probably  scarcely  one  in  ten  acquires  a  tolerably  cor- 
rect and  free  use  of  it,  and  scarcely  one  at  all  such  a  knowledge 
as  to  make  them  really  effective  translators,  an  office  of  the  high- 
est possible  importance,  because  the  transference  of  English  litera- 
ture, for  the  great  mass  of  the  inhabitants  of  the  earth,  must  pre- 
cede the  formation  of  a  national  literature  among  each  tribe. 

At  present  it  may  safely  be  said  that  no  system  whatever  is  fol- 
lowed in  studying  such  living  languages  for  colloquial  purposes; 
Let  any  one  individual  of  the  thousands  who  are  at  this  moment 
so  employed,  be  asked,  whose  system  of  study  do  you  prefer,  or 
have  you  any  of  your  own,  and  upon  what  grounds  do  you  decide 
upon  this,  or  that  point,  and  his  answer  would  generally  be  such 
as  to  show  that  be  had  no  clear,  definite,  well-digested  ideas  on 
the  subject.  Without  the  least  previous  investigation  of  the  sub- 
ject, without  spending  one  single  day  in  reading  a  treatise  on  it, 
or  considering  it  in  his  own  mind,  he  usually  blindly  takes  in  hand 
a  matter  upon  which  he  will  perhaps  employ  one  or  several  years ; 
taking  at  a  venture  as  it  were,  any  books  or  teachers  that  he  may 
happen  to  fall  in  with,  or  any  ideas  he  may  happen  to  have  got 
into  his  own  head,  he  knows  not  how  or  whence ;  without  any 
solid  grounds  for  concluding  whether  the  mode  he  is  pursuing  will 
lead  to  an  economical  or  an  enormously  wasteful  expenditure  of 
time,  and,  what  is  of  more  importance,  whether  he  is  laying  the 
foundation  of  a  real,  correct,  and  effective  knowledge  of  the  lan- 
guage, or  establishing  himself  in  a  totally  false  use  of  it,  which, 
when  become  habitual,  will  never  be  corrected. 

Matters  are  in  respect  of  this  study  of  languages  just  as  they 
were  in  respect  of  road  making  before  the  time  of  Mr.  McAdam« 
Every  man  thought  he  was  born  a  road  maker,  and  those  holding 
the  charge  of  roads  did  almost  anything  to  them  and  called  it  re- 
pairs. It  was  a  most  common  thing  for  instance  to  throw  a  thick 
layer  of  loose  rounded  gravel  on  the  road,  which  at  first  caused  al- 
most the  greatest  possible  resistance  to  the  carriages  and  by  de« 
grces  was  converted  into  mud,  but  never  afforded  any  thing  ap- 
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proacbing  to  a  clean,  hard  surface.  The  road  menders  were  quite 
eatisfied  because  they  were  doing  something,  but  if  asked,  whj 
they  did  what  produced  an  effect  exactly  the  opposite  to  that  which 
was  desired,  they  of  course  could  not  have  given  a  reason.  Road- 
making  has  since  been  thoroughly  investigated  and  though  met 
have  not  yet  perhaps  found  out  the  best  way  of  doing  it,  they  have 
now  a  real  reason  for  what  they  do,  and  consequently  a  prodigioiu 
improvement  in  roads  has  been  produced. 

It  is  high  time  that  such  a  change  should  take  place  in  reference 
to  this  subject  now  before  us,  and  any  attempt  at  an  examination 
of  it,  with  a  view  to  a  really  sound  system  of  study  should  be  accept- 
ed. 

The  thoughts  contained  in  the  following  paper  are  the  resulti 
of  such  a  consideration  of  the  subject  as  could  be  given  to  it  in  the 
midst  of  duties  of  another  kind  during  a  period  of  more  than  thirtj 
years. 

Circumstances  have  not  allowed  of  the  writer  following  up  the 
study  of  any  language,  to  any  extent,  having  repeatedly  moved, 
from  where  one  language  was  spoken  to  where  another  was  used, 
and  his  time  being  too  much  occupied  with  pressing  business ;  nor 
has  he  had  an  opportunity  of  commencing  the  study  of  a  language 
with  such  materials,  as  he  here  recommends,  ready  prepared  to  his 
hands. 

In  the  course  of  this  long  period  however  he  has  had  an  opportu- 
nity of  trying  his  plans  partially  in  several  languages  both  on  him- 
self and  others,  and  thus  of  correcting  in  some  measure  his  first 
ideas  and  forming  something  like  a  digested  system  in  his  own 
mind ;  and  he  must  state  that  as  to  the  leading  points  in  the  sys- 
tem here  proposed,  he  has  quite  satisfied  himself. 

He  has  taken  every  opportunity  of  obtaining  aid  from  others, 
both  by  reading  works  of  teachers  of  languages  in  Europe,  and 
also  by  trying  to  discuss  the  question  with  those  who  were  study- 
ing and  had  studied  such  kind  of  living  languages.  From  the 
former  he  has  received  some  help,  though  often  merely  by  being 
taught  what  to  avoid ;  but  from  the  latter  he  receiTed  no  assistance, 


JULY— SEPT.  1857.]      The  Study  of  Living  Languages.    817 

simply  because  in  general  they  had  no  distinct  ideas  at  all  on  the 
matter,  nor  any.  solid  reason  for  any  thing  they  had  done  in  their 
studies.  He  has  however  got  various  hints  from  observing  what 
progress  different  men  had  made  in  such  studies  when  using  different 
means.  On  one  occasion  he  met  with  a  young  man  who  had  given 
his  whole  time  to  Arabic  for  three  years,  and  could  not  then  pro- 
duce a  sentence  in  conversation,  and  soon  after  he  was  intimate 
with  another  who  in  about  S  months  and  while  loaded  with  other 
duties,  had  obtained,  if  not  an  accurate  yet  such  an  effective^  collo- 
quial use  of  the  same  tongue,  that  he  regularly  transacted  exten- 
sive business  in  it  with  strangers  of  all  sorts  without  the  least  diffi* 
culty.  Again,  in  India  one  meets  every  day  with  men  who  have 
studied  most  diligently  for  one,  two  or  three  years,  and  yet  all  their 
life  after  speak  a  language,  that  both  from  pronunciation  and  ex- 
pression is  almost,  or  quite,  unintelligible  to  any  Native,  excepting 
those  who  from  being  about  them  constantly  in  an  official  capacity 
have  learnt  their  language,  (for  what  they  used  and  called  the  Na- 
tive language  was  really  a  language  of  their  own  invention)  and  so 
have  come  to  understand  them. 

The  writer  cannot  conclude  these  remarks  without  expressing 
his  full  assurance  that  the  acquisition  of  a  correct  knowledge  and 
perfectly  ready  colloquial  use  of  such  languages  will  be  found  ta 
be  a  matter  requiring  very  little  time  compared  with  what  it  does 
at  present,  in  most  cases,  when  a  better  mode  of  learning  is  adopt- 
ed. On  one  occasion  he  had  an  opportunity  of  observing  the  pro- 
gress made  by  children  in  acquiring  a  new  language  in  a  certain 
time.  Out  of  a  number  that  embarked  in  a  ship  in  India  many 
did  not  know  a  word  of  English,  having  previously  used  nothing 
but  some  Indian  language,  and  they  were  of  various  ages.  Dur- 
ing the  four  months  of  the  voyage  to  England  every  one  of  them 
had  so  perfectly  acquired  the  use  of  English  that  they  never  were 
at  a  loss,  and  latterly  seemed  to  have  as  good  a  knowledge  of  it 
as  those  who  had  always  used  it.  Now  if  children  of  a  few  years 
old,  without  the  slightest  assistance  from  teachers  or  study,  could 
thus  pick  up  a  colloquial  use  of  a  new  language  in  four  months 
and  talk  it  exactly  like  one  who  had  never  talked  any  thing  else, 
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it  seems  certain  that  adults  with  a  hundred  times  their  power  of 
mind  and  with  suitable  books  and  teachers  and  regular  study  could 
not  fail  to  attain  to  a  real  knowledge  and  ready  colloquial  use 
of  a  new  language,  and  that  without  being  years  about  it,  unless 
they  were  altogether  wrong  in  the  method  of  study  they  adopted. 
In  fact  he  cannot  help  declaring  it  as  his  opinion  that  when  this 
subject  is  fairly  grappled  with  by  men,  the  great  supposed  obsta- 
cles to  intercourse  of  strange  languages  will  be  found,  compara- 
tively speaking,  a  mere  bugbear  ;  and  that  the  acquisition  of  a  new 
language  for  all  the  ordinary  purposes  of  life  will  be  found  to  be 
within  the  reach  of  almost  all  with  a  comparatively  very  small  ex- 
penditure of  time  and  labour. 


Before  proceeding  to  propose  a  system  of  study  of  living  lan- 
guages, it  may  be  well  to  make  some  remarks  on  the  mistakes  that 
are  commonly  made  at  present,  and  the  chief  difficulties  that  are 
usually  met  with,  as  well  as  on  the  time  generally  expended  on 
such  study. 

A  great  many  of  the  common  mistakes  can  easily  be  traced  to 
the  circumstance  that  almost  universally  the  students  have  previ. 
ously  been  accustomed  to  study  dead  languages,  and  from  their  not 
observing  that  almost  all  their  ideas  have  been  formed  from  th%t 
study,  while  the  principal  points  to  be  attended  to  in  the  study  of 
living  languages  are  exactly  those  that  are  of  little  or  no  conse- 
quence in  that  of  dead  ones,  and  vice  versd.  In  learning  Latin  or 
Greek,  for  instance,  the  sole  objects  usually  are  to  be  able  to  read 
so  as  to  understand  the  writings  of  highly  educated  men  and  (but 
as  very  secondary)  to  write  elegant  formal  essays.  The  following 
are  therefore  the  leading  pointjB  aimed  at ; 

Ist.     A  knowledge  of  the  character. 

2nd.  A  knowledge  of  the  whole  vocabulary  of  the  language,  in* 
eluding  a  multitude  of  words  seldom  or  never  used  coUo* 
quially  in  the  ordinary  business  of  life. 

drd.  A  readiness  in  perceiving  the  meaning  of  long  involved 
formal  sentences,  such  as  are  found  in  grave  prose  and  in 
poetical  writings. 
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4th.  A  thorough  knowledge  of  the  whole  grammar,  so  as  to  be 
able  to  give  a  formal  rule  for  any  thing  when  questioned. 

5th.  And  such  a  familiar  knowledge  of  the  idiom  of  the  lan- 
guage as  will  enable  one  to  write  formal  papers  in  a  good 
style. 

The  points  that  are  of  little  or  no  consequence  are, 

1st.     Correct  pronunciation. 

2nd.   An  extensive  knowledge  of  the  common  expressions  used 

in  the  ordinary  business  of  life. 
8rd.    A  perfect  readiness  at  recognizing  the  word  by  the  sound 

when  rapidly  spoken. 
4th.    The  same  in  forming  sentences  to  express  our  own  thoughts. 

Now,  if  we  consider  these  things  we  shall  perceive  that  the  study 
of  the  dead  languages  and  that  of  the  living  languages  of  semi-ci« 
vilized  and  barbarous  nations  are  almost  diametrically  opposed  in 
respect  of  the  objects  to  be  attained.  The  points  that  are  essen* 
tial  in  the  one  are  either  non-essential,  or  of  no  importance  whatever 
in  the  other  and  vice  versd.  A  man  may  talk  a  language  most 
fluently,  correctly  and  usefully,  for  all  the  ordinary  business  of  life, 
without  knowing  the  character,  without  being  able  to  quote  a  sin« 
gle  rule  of  grammar,  without  the  knowledge  of  half  or  three-fourths 
of  the  vocabulary  of  a  language,  and  without  any  facility  in  com- 
prehending the  involved  sentences  of  formal  writings  of  learned 
men  ;  while,  without  an  accurate  pronunciation,  an  ample  acquaint- 
ance with  the  common  colloquial  expressions  of  uneducated  people, 
and  a  most  free  and  ready  use  of  them,  so  that  strangers  can  readi- 
ly catch  his  words  and  comprehend  his  meaning,  and  without  an 
ear  thoroughly  exercised  in  the  sounds  of  the  language,  so  as  at 
once  to  recognise  what  is  spoken  by  a  Native,  he  has  entirely  miss- 
ed his  object,  though  he  may  know  every  word  in  the  language  and 
every  rule  of  grammar,  and  be  able  to  write  an  elegant  essay  with* 
out  a  mistake.  Books  of  history,  &c.  do  not  furnish  us  with  the 
expressions  of  ordinary  conversation.  Every  country  has  its  own 
peculiar  forms  and  they  must  he  learnt  individualiy  ;  no  rales  can 
be  given  by  which  a  student,  who  knows  the  words  and  grammar, 
can  invent  them  himself.    In  semi-civilised  countries^  where  not 
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one  in  a  hundred  has  read  books,  there  is  a  large  proportion  of  the 
words,  which  are  never  used  in  conTersation  on  ordinary  matten, 
and  which  therefore  are  so  far  from  being  of  any  use  to  the  great 
mass  of  those  who  have  to  acquire  the  language  that  they  an 
always  in  his  way,  if  he  has  learnt  them,  leading  him  to  ex- 
press himself  in  words  not  in  common  use»  and  consequeatlj 
unknown  to  most  of  those  with  whom  he  has  to  commonictte. 
So  far  therefore  from  it  being  sufficient  to  follow  the  ideas  which 
a  man  has  gathered  while  studying  dead  languages,  they  are  in 
fact  the  very  opposite  to  those  which  are  correct  as  respects  the 
study  of  such  living  languages  as  are  here  supposed. 

If  we  examine  the  mode  of  study  adopted  generally,  however  it 
may  vary  in  minor  points,  the  system,  so  far  as  that  can  be  called 
a  system,  which  is  indeed  no  such  thing,  is  that  suited  to  the  dead 
languages.  A  man  takes  up  a  book  of  stories,  a  grammar,  and  a 
dictionary,  and  learning,  almost  exclusively  by  the  eye,  he  ^pro- 
ceeds exactly  as  if  the  use  of  his  ear  were  of  no  consequence,  u 
if  he  must  at  once  grapple  with  the  whole  vocabulary  of  the  lan- 
guage, and  as  if  when  he  had  got  the  materials  of  words  and  rules 
of  grammar,  he  could  himself  guess  the  forms  of  expression  which 
he  must  compound  from  them ;  like  the  idiot  who  was  found  to 
have  stored  up  in  his  box  all  the  wheels,  axles,  &c.,  he  could  lay 
his  hand  upon,  thinking  that  when  he  had  got  enough  he  could 
easily  make  a  clock  of  them.  The  results  of  this  proceeding  are 
notorious.  A  youth  in  India  has  passed  a  splendid  examination, 
knows  every  word  of  the  language  and  has  a  rule  of  grammar  for 
everything,  loses  his  way  out  riding  and  cannot  get  home  before  he 
is  in  danger  of  a  stroke  of  the  sun,  because  he  cannot  make  any 
Native  he  meets  understand  him,  nor  can  he  understand  a  sentence 
spoken  by  them,  and  this  after  many  months,  often  a  year  or  two, 
of  intense  study  from  morning  to  night.  And  what  is  still  worse, 
probably  he  is  confirmed  in  a  false  pronunciation  and  a  false  mode 
of  expression  from  having  almost  entirely  neglected  these  two  great 
essentials,  or  at  least  not  having  given  them  any  thing  like  due  at- 
tention. The  consideration  of  this  source  of  many  of  the  most 
serious  mistakes  that  are  made  in  this  study  will  be  very  useful. 

Another  great  source  of  mistakes,  is  that  such  languages  are 
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generally  learnt  by  men  at  that  age  when  they  have  most  confi- 
dence in  their  own  powers  and  when  they  are  consequently  always 
disposed  to  take  the  bull  by  the  horns.  With  this  feeling  the  stu- 
dent generally  rushes  into  the  midst  of  his  enemies  headlong,  at- 
tempting to  grapple  at  once  with  the  character,  the  pronunciation, 
the  whole  grammar,  the  whole  vocabulary  of  20,000,  or,  as  in  Ara- 
bic, 200,000  words,  the  language  of  books  and  the  language  of 
conversation,  &c.  No  wonder  that  such  a  one  finds  himself  con- 
tinually discouraged,  that  many  give  up  in  despair,  that  all  waste 
an  enormous  amount  of  time  and  mental  effort,  and  that  scarcely 
one  in  a  hundred  ever  talks  like  a  Native.  Whatever  a  man's  pow- 
ers may  be  it  is  certainly  sheer  waste  to  set  about  matters  in  this 
way,  and  he  cannot  possibly  receive  such  clear  impressions  on  his 
mind  as  the  same  person  would,  if  he  concentrated  his  attention 
upon  one  thing  at  a  time. 

It  may  also  be  well  here  to  advert  to  some  peculiar  difficulties 
which  we  necessarily  encounter  in  the  circumstances  in  which  Eu- 
ropeans are  ordinarily  placed  in  semi-civilized  countries,  and  espe- 
cially in  a  country  like  India,  in  which  caste  prevails.  If  an  Eng- 
lishman wishes  to  learn  French  or  German,  he  can  go  and  live 
with  a  Native  family,  or  throw  himself  continually  into  the  society 
of  Natives,  in  inns  and  places  of  public  resort,  where  his  ear  wil 
be  exercised  from  morning  to  night  in  the  true  pronunciation  and 
the  real  ordinary  expressions  of  the  language,  and  where  conse- 
quently, without  the  least  effort  even,  though  indeed  slowly,  he 
can  hardly  help  acquiring  a  correct  use  of  the  language  both  as 
respects  pronunciation  and  expression.  Bat  there  are  few  coun- 
tries out  of  Europe  where  a  European  can  thus  freely  associate 
with  the  Natives,  and  in  India  he  is  effectually  excluded  from  their 
houses.  Separate  and  special  means  must  therefore  be  used,  to 
exercise  the  tongue  and  ear  of  the  student,  and  to  store  his  me- 
mory with  a  stock  of  bon^  fide  expressions. 

Another  difficulty  is  the  great  inferiority  of  Native  Teachers  com- 
pared with  European  Masters.  Indeed  in  a  great  proportion  of 
cases  a  man  has  to  learn  a  language  with  the  assistance  of  one 
who  is  not  a  teacher  at  all  by  profession^  and  who  therefore  can- 
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not  give  him  a  hundredth  part  of  the  help  derived  from  a  practised 
and  well  instructed  teacher.  Further,  such  languages  are  so  ex- 
tremely diflFerent  from  the  European  tongues,  in  every  respect,  that 
a  person  is  much  more  likely  to  be  discouraged  from  the  difficul- 
ties he  experiences  than  in  learning  a  foreign  European  language, 
and  on  this  account  it  is  especially  necessary  to  adopt  a  system 
that  shall  as  far  as  possible  tend  to  ke§p  up  the  sttudenVi  courage. 

These  are  some  of  the  leading  points  that  should  be  kept  in 
view  in  considering  a  system  of  study  for  such  languages. 

I  would  now  propose  some  fundamental  principles  to  be  taken 
as  clues  to  the  better  understanding  of  the  subject. 

It  is  evident  that  there  are  two  fundamental  points  to  be  attend* 
ed  to.     The  first,  which  is  by  far  of  the  greatest  importance  of  the 
two,  is  ;  To  be  careful  that  we  lay  a  sound  foundation.     This  is  a 
universal  principle  and  yet  one  at  least  as  often  forgotten  in  study- 
ing languages  as  in  other  matters.     If  a  false  foundation  is  laid, 
the  erection  can  never  be  made  sound.     If  a  man  once  acquires  a 
false  pronunciation  or  a  false  mode  of  expression  he  will  never  get 
over  it.     Whatever  he  learns  should  be  perfectly  correct,  and  not 
only  so,  he  should  have  such  a  thorough  knowledge  of  it  that  he 
shall  be  fully  assured  in  his  own  mind  that  his  knowledge  is  cor- 
rect, so  that  he  may  not  afterwards  be  in  doubt  and  liable  to  give 
up  what  is  right  and  substitute  some  guess  of  his  own  instead.    For 
want  of  right  modes  of  study,  what  numbers  use  all  their  lives  some 
language  and  pronunciation  of  their  own  invention  and  never  find 
out  how  it  is  they  can  hardly  have  any  intercourse  with  Natives  by 
means  of  it.     The  true  value  and  true  pronunciation  of  every  word 
encountered  should  be  fully  ascertained,  and  its  use  in  a  great  va- 
riety of  forms  of  expression  should  be  made  thoroughly  familiar, 
before  proceeding  to  other  words,  and  no  imperfect  acquaintance 
with  a  word  or  expression  should  be  allowed.     The  second  great 
principle  is  of  course ;  To  save  time ;  but  this  must  always  be 
subordinate  to  the  former.     In  the  main  however  the  two  princi- 
ples are  not  only  compatible  but  inseparable :  nothing  causes  so 
much  waste  of  time  as  imperfectly  learning  things,  receiving  indis- 
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tinct  and  shallow  impressions  of  them,  because  such  things  are 
always  forgotten  and  have  to  be  learnt  over  again.  This  is  the 
grand  reason  why  such  enormous  time  is  wasted  in  this  study. 
A  man  attempts  so  much  at  once  that  every  thing  is  partially 
learnt  and  forgotten  probably  at  least  a  hundred  times  over.  He 
begins  with  a  book  containing  hundreds,  more  likely  thousands  of 
words  and  long  sentences  involving  innumerable  rules  of  grammar* 
and  before  he  gets  to  the  end  of  i^  has  learnt  in  a  sort  of  way  and 
forgotten  every  word  in  it  and  every  expression  over  and  over 
again,  and  has  probably  in  the  end  thoroughly  apprehended  and 
acquired  a  familiar  knowledge  of  not  one  twentieth  part  of  the 
words  he  has  met  with.  He  perhaps  makes  lists  of  the  words 
that  he  meets  with  and  learns  many  hundreds  by  heart  at  once, 
but  he  has  no  useful  knowledge  of  one  in  twenty  of  them.  No 
word  is  effectually  known  till  it  is  so  thoroughly  familiar,  that  it  is 
ready  in  his  mouth  at  any  moment,  without  the  slightest  effort  of 
memory,  and  till  it  can  be  used  in  a  considerable  variety  of  ex- 
pressions ;  in  fact,  till  it  is  just  to  the  student  like  one  of  the 
words  of  his  native  tongue,  and  so  wrought  into  his  mind  that  it 
cannot  be  forgotten  again.  It  may  however  often  appear  that 
time  would  be  gained  by  adopting  some  plan  which  would  endan- 
ger the  soundness  of  the  foundation,  and  in  this  case  such  a  plan 
must  be  rejected. 

The  third  great  principle  is  ;  To  have  such  a  system  as  shall  en- 
courage people,  both  to  commence  upon  and  go  through  with  the 
study  of  Native  languages.  It  is  of  exceeding  importance  to  en- 
courage all  persons,  whatever  their  situations  or  occupations  are, 
when  remaining  for  any  time  however  short  or  uncertain  in  such 
countries,  to  make  themselves  acquainted,  as  far  as  possible,  with 
the  language  of  the  people.  Numbers  at  present  never  attempt  it, 
solely  because  the  usual  mode  of  study  cuts  them  off  from  all  hope 
of  ever  attaining  to  the  smallest  useful  knowledge  of  it,  without 
such  an  expenditure  of  time  and  labour  as  they  are  afraid  to  en- 
counter or  their  circumstances  absolutely  prevent.  A  system  which 
shall  afford  some  useful  results  to  every  one  who  enters  upon  it, 
and  those  in  some  degree  proportioned  to  the  time  and  labour  ex* 
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pended,  is  an  immense  desideratum.  It  would  lead  numbeis  to 
make  a  beginning  who  now  never  attempt  it ;  and  many  sucb,  if 
they  once  began,  would  not  rest  till  they  had  obtained  some  con- 
siderable knowledge  of  it. 

An  encouraging  system  is  equally  required  for  those  who  do  at 
present  set  themselves  to  the  study  with  the  purpose  of  going 
through  with  it.  Nothing  can  be  more  discouraging  than  the 
means  usually  pursued  at  present,  whereas  if  a  man  were  porsaing 
a  system  in  which  he  felt  at  every  step,  that  he  was  making  real 
useful  progress,  he  would  go  on  with  tenfold  spirit,  always  feeling 
too,  that  stop  where  he  would,  his  labour  had  not  been  thrown 
away.  In  endeavouring  to  accomplish  the  first  object  the  follow- 
ing rules  may  be  laid  down. 

Ist.  The  student  is  really  to  ham  the  language  and  not  to  at- 
tempt to  ieach  himself.  For  instance,  nothing  is  more  common 
than  for  a  man,  as  soon  as  he  has  learnt  a  few  words,  with  the 
help  of  his  grammar  to  begin  to  try  and  form  sentences.  In  this 
way  he  may  certainly  make  a  new  language  of  his  own,  but  it  will 
not  be  the  language  he  proposes  to  learn.  Thus  numbers  attempt  to 
communicate  with  Natives  by  English  sentences  made  up  of  foreign 
words  which  consequently  are  not  merely  scarcely  intelligible  bat 
often  convey  no  meaning  at  all,  though  perfectly  correct  as  regards 
both  words  and  grammar.  The  student  must  not  at  first  attempt 
to  take  the  smallest  step  alone.  He  must  not  pronounce  a  word 
nor  put  two  words  together  by  himself.  He  must  be  content  to 
Uarn  every  thing,  and  that  thoroughly,  from  a  Native,  sound  by 
sound,  word  by  word,  expression  by  expression,  and  not  attempt 
to  go  beyond  this,  till  he  has  become  so  established  in  correct  pro- 
nunciation, in  his  knowledge  of  the  correct  value  of  words  and  in 
the  actual  forms  used  by  the  Natives  that  there  is  no  danger  of  his 
substituting  something  of  his  own  for  the  real  language. 

It  is  by  no  means  sufiicient  to  learn  a  sound  or  expression  once 
or  ten  times :  it  can  only  be  correctly  acquired  by  exercise,  by  thou- 
sands of  repetitions,  referring  every  time  immediately  to  a  correct 
standard.  If  a  man  reads  for  an  hour  with  a  teacher  and  then 
goes  attempting  to  pronounce  the  words  by  himself  for  the  rest  of 
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the  day,  be  will  inevitably  acquire  a  false  pronunciation,  unless  be 
is  so  thoroughly  established  in  a  correct  pronunciation  that  there 
is  no  danger  of  bis  losing  it  and  then  indeed  abundant  exercise  of 
bis  tongue,  when  alone,  will  be  of  the  utmost  use,  but  this  at  first 
is  ruinous. 

Suppose  a  child  were  shown  the  form  of  a  letter  and  then  as 
soon  as  he  had  a  rough  idea  of  it  should  go  on  writing  repetitions 
of  it  without  a  standard  before  him,  any  body  can  tell  what  would 
be  the  consequence  ;  at  the  end  of  a  month  he  would  be  thoroughly 
confirmed  in  writing  such  a  letter  as  had  never  been  seen  before  ; 
and  if  he  had  occasionally  the  standard  put  before  him,  the  conse- 
quence would  be  that  nine-tenths  of  his  time  would  be  passed  in 
learning  to  recede  further  from  the  original,  and  the  other  tenth  in 
trying  to  get  rid  of  the  habit  of  writing  wrong  and  to  bring  himself 
back  to  what  was  correct. 

The  same  is  the  case  with  the  student  of  languages,  and  in  ge- 
neral they  are  thus  constantly  employed  in  partially  learning  and 
then  unlearning,  and  the  consequence  is  that  even  where  an  ap- 
proach is  made  to  a  correct  use  of  the  language  nine-tenths  of  the 
time  employed  is  needlessly  lost* 

A  third  point  is  to  learn  one  thing  at  a  time. 

If  a  number  of  things  are  pressing  upon  the  attention  at  once,  it 
is  impossible  that  a  distinct  and  permanent  impression  can  be  re- 
ceived by  any  mind  whatever  its  powers.  Let  us  consider  a  person 
learning  a  language  in  the  way  so  commonly  followed.  He  is 
grappling  with  a  sentence  of  many  words.  Here  he  has  at  once  to 
consider  the  character,  the  meaning  of  many  new  words,  the  pro« 
nunciation  of  them  all,  the  inflexions  of  the  nouns  and  verbs,  the 
syntax,  the  mode  of  expression,  &c.  The  consequence  is,  his  at- 
tention is  so  overwhelmed  and  distracted  that  his  mind  is  incapa- 
ble of  receiving  a  clear  impression  on  any  one  point.  No  wonder 
that  so  little  progress  is  made,  that  the  knowledge  acquired  is  so  im- 
perfect and  incorrect,  and  that  the  student  is  so  constantly  discou- 
raged. Often  his  progress  is  one  continued  effort  to  bear  up  against 
the  most  depressing  feeling  that  he  can  never  master  the  difficulties, 
as  a  man  wears  himself  out  sometimes  in  trying  to  carry  a  load  he- 
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lionable  as  conveying  no  meaning  whatever  to  an  Englislimas. 
Thus  a  Tamil  man  may  say  in  English,  "  If  you  see  this  that  is 
good/'  and  the  Englishman  to  whom  it  is  addressed  cannot  even 
guess  what  he  means  to  express,  though  the  same  expression  cob- 
veys  a  clear  idea  to  the  Tamulian. 

3rd.  An  ear  so  exercised  in  the  sounds  of  the  language  that 
the  words  spoken  by  a  Native,  if  they  have  been  learnt,  are  at 
once  recognized  by  the  student  so  that  what  is  said  within  the 
limit  of  the  student's  vocabulary  can  be  apprehended  at  once  with- 
out seeing  the  words  written,  and  without  a  moment's  consi- 
deration. 

4th.  The  knowledge  of  so  much  grammar  as  is  necessary  to 
form  sentences  of  a  few  words  only. 

This  is  the  sort  of  knowledge  of  a  language  that  a  child  of  three 
or  four  years  old  has.  He  does  not  know  a  single  rule  of  grammar 
he  cannot  perhaps  read  or  write  a  letter,  his  whole  vocabulary  pro- 
bably consists  of  a  thousand  words,  but  within  the  limits  of  the 
matters  he  has  to  converse  about,  he  can  say  with  perfect  freedom 
and  almost  perfect  correctness  any  thing  he  wants  without  a  mo- 
ment's hesitation,  and  he  understands  on  the  instant  every  thing 
that  is  said  to  him,  and  that  even  though  some  of  the  words  used 
are  unknown  to  him.  He  has  in  fact  a  sound  foundation,  what  he 
knows  is  real,  and  he  has  only  to  go  on  adding  to  his  stock  of 
words  and  expressions,  and  to  correct  some  unimportant  errors, 
which  however  are  such  as  do  not  in  the  least  prevent  his  being 
understood.  An  adult  student,  who  has  such  a  knowledge,  is 
in  a  right  position,  because  he  can  converse  within  certain  limits, 
and  therefore  he  is  in  the  way  of  exercising  himself  in  eantaet  with 
a  correct  standard,  and  he  has  nothing  of  consequence  to  unlearn ; 
his  progress  is  not  stopped  by  established  habits  of  false  pronunci- 
ation, and  false  expression,  nor  by  habitual  dependance  upon  his 
eyes  to  assist  his  memory.  His  only  care  then  in  conversation 
should  be,  not  to  attempt  too  much,  but  to  content  himself  with 
common  subjects  and  simple  expressions,  and  only  giving  himself 
more  liberty,  as  by  learning  he  increases  his  stock  of  words,  ex- 
pressions, &c.    The  knowledge  of  the  character  has  nothing  to  do 
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^itb  this  foundation,  it  is  not  in  any  way  an  assistance  in  acquir- 
ing it,  and  it  is  a  great  hindrance.  A  child  uses  his  language  freely 
and  correctly  without  knowing  a  letter.  The  eharacter  has  no  con* 
nection  with  the  pronunciation  of  a  language^  which  must  be  learnt  by 
the  ear  alone,  and  the  sounds  so  acquired  are  just  as  well  repre- 
sented by  the  student's  own  letters  as  by  any  others.  Neither  is  a 
knowledge  of  almost  the  whole  language  necessary  to  it,  the  words 
in  common  use  about  ordinary  matters  form  only  a  very  small  pro- 
portion of  the  words  of  a  language,  and  three-fourths  of  the  words 
which  occur  in  the  books  ordinarily  read  are  of  no  use  whatever 
to  the  beginner ;  they  are  on  the  contrary  the  greatest  hindrance 
to  him  by  preventing  his  thoroughly  learning  those  that  he  ought 
to  have  a  familiar  use  of.  Let  us  recapitulate  the  things  necessary 
to  form  a  sound  foundation. 

1st.  A  small  vocabulary  thoroughly  known  and  become  as  fa- 
miliar as  the  words  of  one's  mother  tongue. 

2nd.  An  accurate  pronunciation  of  these  and  the  organs  of  speech 
thoroughly  exercised  in  them,  so  that  they  can  be  spoken  with  per- 
fect freedom. 

3rd.  So  much  grammar  as  is  necessary  to  put  these  words  to- 
gether in  short  simple  forms  of  expression. 

4th.  An  ear  so  thoroughly  exercised  in  the  sounds  of  the  com- 
monest words  as  spoken  by  a  Native  that  they  can  be  instantly  re- 
cognized when  heard, 

5th.  The  knowledge  of  a  considerable  stock  of  the  commonest 
expressions  of  the  language,  so  that  the  words  known  can  be  made 
into  honk  fide  sentences. 

When  such  a  foundation  has  been  laid,  the  student  has  only  to 
proceed  to  add  more  words,  more  grammar  and  more  expressions 
by  degrees,  only  taking  care  to  learn  nothing  but  what  is  imme- 
diately wanted  and  to  learn  thoroughly  whatever  is  learnt  at  all. 
When  considerable  progress  has  thus  been  made,  he  may  proceed 
to  learn  the  character  if  he  requires  it  and  to  read  books,  &c. 

Let  us  now  consider  more  particularly  the  second  main  point, 
viz.,  to  save  time. 
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As  in  other  matters,  the  right  way  of  acquiring  a  correct  know« 
ledge  of  a  language  will  be  found  to  be  suitable  for  the  attainment 
of  this  main  object  also. 

The  things  that  are  necessary  to  ensure  a  sound  foundation  are 
equally  so  to  secure  the  saving  of  time  ;  but  we  will  now  consider 
the  details  especially  with  reference  to  the  latter.  The  first  thing 
then  is,  to  do  one  thing  at  a  time.  Surely  this  is  a  principle  that 
will  at  once  commend  itself  to  every  one.  We  have  to  learn  the 
character,  the  words,  pronunciation,  the  grammar,  the  expressions, 
&c.  Our  plan  therefore  should  be  as  far  as  possible  to  separate 
these,  and  have  the  attention  concentrated  upon  one  of  them  at  a 
time.  This  certainly  cannot  be  fully  accomplished ;  but  it  can  be 
BufBciently,  for  practical  purposes. 

The  second  is,  to  learn  thoroughly  whatever  is  learnt.  How  can 
there  be  any  question  about  the  waste  of  time  produced  by  parti- 
ally learning  things  and  so  forgetting  them  over  and  oyer  again  ? 
We  may  safely  say  that,  as  ordinarily  studied,  the  meaning  of  every 
word,  its  pronunciation,  points  of  grammar,  expressions,  &c.,  are 
partially  learnt  and  forgotten  again  hundreds  of  times  over.  Every- 
thing that  is  learnt  should  be  so  followed  up  that  it  may  be  inde« 
libly  fixed  in  the  memory  and  be  as  much  part  of  the  student  him- 
self as  any  thing  in  his  own  language. 

Thirdly,  learn  only  what  is  really  wanted.  Surely  this  also  is  most 
obvious.  To  learn  at  first  words  which  will  either  never  be  cf 
any  use  to  him,  or  not  till  he  is  far  advanced  in  the  language, 
is  entire  waste  of  time.  The  same  with  forms  of  expression,  &c. 
An  Englishman  never  thinks  it  necessary  to  learn  all  the  words  of 
his  own  language,  he  never  knows  half  of  them,  much  as  he  reads ; 
and  how  many  must  there  be  in  every  language  that  he  need  never 
know.  The  student  should  first  begin  with  such  words  as  are  of 
universal  use  in  common  life  and  then,  when  he  has  made  some 
progress  in  the  language,  commence  upon  those  which  are  neces- 
sary for  his  particular  profession.  Even  in  English  there  are  num- 
bers of  words  which,  though  common  in  books,  are  never  used  in 
ordinary  conversation  ;  but  this  is  much  more  the  case  in  languages 
in  which  ninety  nine  hundredths  of  the  people  scarcely  ever  read  a 
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book  at  all.  To  the  beginner  such  book  words,  as  he  cannot  dis- 
tinguish them  from  others,  are  nothing  but  a  serious  hindrance 
to  him. 

Bishop  Heber  remarks  that  to  make  himself  intelligible  to  the 
great  mass  of  his  hearers  who  were  uneducated  persons,  he  used 
to  find  it  ad?isable  to  confine  himself  as  iar  as  possible  to  words 
of  Saxon-derivation,  that  is,  to  words  commonly  used  in  conversa- 
tion. If  such  a  precaution  were  necessary  in  England,  how  much 
more  in  semi- civilized  countries. 

Can  there  be  any  question  but  that  by  a  system  of  study  based 
upon  these  principles,  by  far  the  largest  part  of  the  time  usually 
spent  upon  acquiring  a  colloquial  use  of  a  foreign  language  may 
be  saved.  Look  at  the  progress  a  child  makes  in  a  really  useful 
knowledge  of  a  language,  whether  bis  first,  or  one  picked  up  after- 
wards, from  being  associated  with  those  who  speak  it,  with  such 
extremely  small  powers  of  mind,  without  any  effort,  and  without 
any  materials.  Can  it  be  supposed  that  an  adult  with  such  enor- 
mous advantages,  with  properly  prepared  materials,  and  with  dili- 
gent study  could  not  make  much  more  rapid  progress,  if  he  pur- 
sued a  right  system. 

The  system  that  I  would  now  propose,  founded  on  these  princi- 
ples, is  as  follows : 

Ist.  The  language  is  to  be  learnt  through  the  medium  of  the 
English  character. 

The  object  of  this  is  to  get  rid  of  any  thing  which  is  not  abso- 
lutely necessary  to  be  learnt  at  first. 

It  may  be  said  that  it  takes  a  very  little  time  to  learn  the  Na- 
tive character ;  and  so  it  does  to  learn  it  in  a  certain  way^  that  is, 
so  that  by  fixing  the  thoughts  upon  a  letter  and  taking  a  little 
time  for  cbnsideration,  it  may  be  recollected  to  represent  a  certain 
sound,  but  it  will  be  a  long  time  before  the  character  is  so  fami- 
liar as  not  to  occupy  the  attention  most  seriously,  and  that  at  the 
time  when  there  is  the  greatest  demand  upon  it.  But  not  only  is 
a  known  character  preferable  at  first  on  this  account,  but  it  is  also 
superior  as  a  medium  to  the  Native  character,  as  being  less  liable 
to  lead  to  mistakes.    In  an  Indian  language  for  instance^  in  which 
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there  are  two  or  three  n'<  and  as  many  /*«,  the  beginner  U  alwaji 
liable  to  forget  which  is  which ;  but  the  plan  of  noting  the  sound 
by  English  letters  with  one  or  two  dots  under  those  that  represent 
peculiar  Native  sounds,  effectually  prevents  any  such  mistakes,  the 
dots  remind  the  reader  in  the  readiest  manner  that  they  represent 
such  sounds  as  are  those  upon  which  the  attention  should  be  espe* 
cially  concentrated.     Every  letter  in  the  Native  language  must  be 
represented  by  one  certain  letter  of  English,  so  that  the  proper 
spelling  may  be  known.     As  to  the  leammg  of  the  Native  charac- 
ter ultimately,  if  the  student  should  require  it,  it  is  the  easiest  thing 
in  the  world  when  the  language  is  known  in  other  respects,  and 
the  whole  attention  is  available  for  the  letters  only.     The  time  re- 
quired for  this  is  most  trifling  but  even  were  it  considerable  it 
would  still  be  necessary  to  learn  at  first  through  the  medium  of 
the  English  character,  on  account  of  the  enormous  loss  of  time 
arising  from  having  the  attention  overburthened  at  first.     I  there* 
fore  reject  the  Native  character  as  being, 

Ist.    Quite  unnecessary  for  learning  the  language. 

2nd.  As  being  a  most  serious  hindrance,  absorbing  a  great 
deal  of  the  attention,  when  its  utmost  efibrts  are  required  for  those 
things  which  are  essential. 

8rd.  As  not  being  required  at  all  by  a  great  proportion  of  those 
who  need  to  acquire  a  foreign  language. 

4th.  As  a  thing  that  can  be  acquired  with  a  hundredth  part  of 
the  time  which  would  be  consumed  at  first,  after  the  other  parts  of 
the  study  have  been  matured. 

5th.  As  being  more  liable  to  be  mistaken  by  the  beginner  than 
the  English  character. 

If  it  be  said,  but  how  can  it  be  avoided  when  there  are  no  ele- 
mentary books  of  the  language  in  the  English  character  ?  I  answer, 
First,  that  I  am  here  proposing  a  new  system,  and  of  course  would 
have  books  prepared  suitable  to  it ;  Second,  that  in  many  languages, 
as  in  those  of  Bengal,  many  books  have  already  been  prepared  in 
this  way;  Third,  that  in  many  situations  the  student  could,  with 
the  assistance  of  a  Native,  easUy  provide  himself  with  the  first  ele- 
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mentary  books,  without  much  loss  of  time,  and  certainly  with  much 
less  expenditure  of  time,  than  by  studying  in  the  common  ways 
with  such  books  as  are  already  provided ;  and  Fourthly,  that  if 
there  is  no  alternative,  we  must  of  course  begin  by  learning  the  Na- 
tive character,  but  still  if  we  follow  out  the  other  parts  of  the  sys- 
tem here  proposed,  it  will  be  much  less  a  hindrance  to  him  than  to 
those  who  adopt  the  usual  means,  because  he  will  seldom  have  to 
read  any  words  but  those  which  he  knows,  and  then  the  strange  cha- 
racter is  comparatively  a  small  hindrance.  Of  course,  in  applying 
the  English  character,  the  value  of  each  letter  must  first  be  defined, 
as  is  now  fully  recognized  as  an  essential  principle,  and  which 
is  always  acted  upon  in  the  Bengal  books.  The  letter,  A^  for 
instance,  has  in  English  seven  distinct  sounds  as  in  the  words, 
haty  mast,  ally  manyy  America^  Yacht^  make.  In  all  the  East  In- 
dian languages,  the  letter  which  represents  the  sound  of  our  Ay  in 
Mast  or  long  Ay  somewhat  modified,  represents  the  sound  of  our 
A  in  amusey  or  short  Ay  and  therefore  this  letter,  with  and  without 
a  long  mark  over  it,  should  represent  these  two  sounds  and  be  used 
whenever  the  corresponding  characters  are  used  or  implied  in  the 
foreign  word.  With  respect  to  the  other  sounds  of  it,  some  are  un- 
known in  certain  languages,  as  for  instance  the  sounds  of  that  let- 
ter in  the  words  hat  and  Yacht  are  unknown  in  any  Asiatic  lan- 
guage. No  Native  Indians  can  pronounce  the  words  hat  and  hoty 
but  are  under  the  necessity  of  substituting  some  other  vocal  sound 
for  them,  till  they  have  learnt  the  true  pronunciation.  The  other 
sounds  of  it  will  of  course  be  represented  by  those  English  vowels 
which  more  properly  represent  them,  only  taking  care,  to  use  the 
same  letter  to  represent  the  long  and  short  sound,  distinguishing 
the  former  by  a  long  mark  over  it.  Thus  the  sound  of  E  in  Heny 
and  Fete  which  are  properly  the  same  sound  pronounced  long  or 
short,  are  represented  in  the  Indian  languages  by  modifications  of 
the  same  letter  and  should  therefore  both  be  represented  by  E. 
With  respect  to  the  sounds  which  are  either  unknown  in  English, 
or  not  represented  by  any  one  English  letter,  they  should  either  be 
represented  by  a  combination  of  English  letters,  if  possible,  or  if 
not  by  a  letter  or  letters,  distinguished  by  a  mark  ;  as  for  instance 
one  or  more  dots  under  them.     There  are,  for  instance,  four  let- 
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ten  that  represent  in  the  Tamil  language  the  sound  of  our  N,  or 
some  modification  of  it ;  one,  is  precisely  the  sound  of  it,  the  Umgat 
being  placed  in  the  same  position  as  by  us.  This  will  be  repre- 
sented of  course  by  our  N.  The  second  is  the  same  in  sound,  thongii 
represented  by  a  different  character,  but  it  occurs  only  when  pre- 
ceding and  combined  with  a  certain  other  consonant,  this  may  also 
be  represented  by  a  simple  English  N,  as  the  sound  is  the  same. 
The  third  has  the  sound  of  Ny  in  English  and  therefore  should  be 
represented  by  those  consonants,  the  sound  is  that  of  our  N^  m 
New,  The  fourth  is  a  sound  unknown  in  English  :  it  is  pro- 
nounced by  the  tongue  being  turned  entirely  back,  so  that  the 
under  part  of  its  tip  touches  the  roof  of  the  mouth.  An  iV,  sound- 
ed with  the  tongue  in  this  position  is  the  sound  required.  This 
therefore  should  be  represented  by  an  N,  with  a  dot  under  it,  the 
dot  or  dots  being  the  invariable  mark  of  a  sound  quite  strange  to 
an  Englishman,  so  as  to  be  the  readiest  warning  to  the  student  that 
the  tongue  must  be  placed  in  a  position  which  is  new  to  him.  This 
is  much  preferable  to  the  Native  character  itself,  because  there  can 
be  no  mistake  about  it  without  any  effort  of  memory,  whereas  the 
foreign  character  will  always  require  the  student  to  consider  which 
of  the  several  sounds  of  N  it  represents. 

It  may  be  observed  here,  that,  in  general,  probably  in  all  cases, 
the  languages  of  semi-civilized  people  that  are  written,  have  an  in- 
variable sound  for  each  character,  so  that  there  is  no  such  difficul- 
ty in  representing  them  by  the  English  characters  as  there  would 
be  in  representing  English  by  some  foreign  character,  on  account 
of  the  vocal  sounds  being  represented  in  different  words  by  differ- 
ent vowels;  as,  Hai,  yacht,  many,  all,  ^c,  md  grief ,  leaf,  seed, 
previous,  Marine,  receive,  and  honweopathy.  In  writing  English 
therefore  in  a  foreign  character,  there  would  be  no  alternative  but 
to  use  a  certain  letter  for  each  sound,  however  that  sound  is  repre- 
sented in  English  writing,  and  correct  English  spelling  must  be 
learnt  afterwards.  But  these  difficulties  do  not  exist  in  applying 
the  English  character  to  represent  the  sounds  of  most  of  the  writ- 
ten  languages  of  semi-civilized  nations. 
2nd.     Begin  with  a  restricted  vocabulary.     In  the  first  place, 
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reject  of  course  all  words  which  will  never  be  required,  such  as 
those  used  only  in  learned  works  :  next,  reject  all  those  that  hard- 
ly ever  occur  even  in  books.  Next  let  alone  those  that  are  chiefly 
in  use  only  in  certain  particular  lines  of  life,  and  are  more  or  less 
technical.  Again,  have  nothing  to  do  with  any  words  that  are  not 
commonly  used  in  the  ordinary  matters  of  life.  What  can  be  gain- 
ed but  clear  loss  by  burthening  the  young  beginner  with  a  multi- 
tude of  words,  by  far  the  greater  part  of  those  in  the  language,  that 
will  be  thus  rejected,  when  they  have  nothing  whatever  to  do  with 
his  acquiring  a  useful  knowledge  of  the  language,  and  when,  if  re- 
quired, they  can  afterwards  be  added  in  a  tenth  part  of  the  time 
that  they  would  require  at  first.  Probably  out  of  twenty  thousand 
words  in  a  language,  the  knowledge  of  5,000  would  set  him  so  per- 
fectly at  liberty  in  all  ordinary  conversation  that  neither  he  him- 
self nor  those  he  converses  with  would  be  reminded  that  he  does 
not  know  all.  And  if  occasionally  a  person  used  one  of  the  re- 
maining words,  probably  he  could  not  mistake  the  meaning  of  it  in 
the  midst  of  so  many  known  ones.  And  if  he  could  not  perceive 
what  it  must  mean,  he  could  have  no  difliculty  in  asking  the  mean- 
ing or  understanding  the  explanation.  Having  thus  relieved  our 
student  from  such  a  mass  of  useless  labor,  let  us  next  divide  these 
5,000  words,  or  whatever  the  number  is,  into  several  portions,  tak- 
ing out  first  one  thousand  and  then  another  of  the  least  common 
and  least  immediately  necessary  words,  till  we  have  only  a  thousand 
left.  Out  of  these  we  again  take  250  three  times  and  then  150  in 
the  same  way,  so  that  to  begin  we  have  only  100  of  the  commonest 
words  in  the  language,  but  consisting  of  all  the  difierent  parts  of 
speech  so  that  little  sentences  may  be  formed  out  of  them.  The 
learner  then  deals  with  only  one  of  these  batches  of  words  at  a  time, 
not  troubling  himself  with  the  others  till  he  knows  the  first  batch 
as  well  as  he  does  so  many  words  of  his  own  language.  This  is 
one  of  the  great  essentials  of  the  system  proposed.  Words  should 
never  be  partially  learnt  and  forgotten  again,  nor  imperfectly,  that 
is,  so  that  their  true  value  and  use  are  not  thoroughly  known. 
When  once  a  word  is  taken  up,  it  should  of  course  be  thoroughly 
secured  both  as  respects  the  meaning  of  it  and  its  use,  and  it  must 
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be  particularly  observed  that  it  is  not  the  bare  knowledge  of  a  word 
that  is  wanted,  so  that  a  person  by  more  or  less  thought  can  recall 
it  to  his  mind,  it  must,  to  be  of  any  use  in  conversation,  be  per- 
fectly familiar,  and  it  must  have  been  repeated  aloud  so  many  timet 
that  the  organs  of  speech  have  been  thoroughly  exercised  in  it,  and 
that  it  may  be  pronounced  both  correctly  and  with  the  utmost  £ree« 
dom.  Nothing  but  multiplied  repetitions  of  it  aloud  with  continued 
reference  to  a  correct  standard,  and  in  connection  with  various  other 
words  can  accomplish  this.  It  must  take  some  time  thus  to  appro- 
priate new  words,  and  especially  the  first  100  words  of  a  language, 
but  the  process  cannot  possibly  be  hastened,  but  on  the  contrary 
indefinitely  delayed,  by  attempting  thousands  of  others  before  the 
first  are  secured. 

The  number  100  is  chosen  for  the  first  batch,  as  being  about  the 
smallest  number  that  can  enable  one  to  make  up  some  variety  of 
short  sentences,  so  that  each  word  may  be  seen  in  a  variety  of  si- 
tuations and  in  its  various  inflections  ;  and  they  are  sufiScient  to 
provide  for  exercising  the  student  in  the  first  rudiments  of  grammar. 

3rd.  To  each  of  these  batches  of  words  a  set  of  sentences  is  to 
be  added  ;  these  are  all  to  be  the  commonest  colloquial  expressions. 
They  should  consist  of  a  certain  number  written  on  each  word  in 
the  batch,  and  contain  no  words  that  are  not  in  it.  It  is  essential 
that  they  should  be  written  by  Natives,  and  those  who  cannot  speak 
English  would  be  preferable,  in  order  that  there  may  be  a  security 
for  the  sentences  being  true  Native  expressions.  It  is  also  essen- 
tial that  the  writers  should  not  be  highly  educated  men,  but  ordi- 
nary intelligent  men  of  the  middle  classes,  otherwise  the  sentences 
would  be  almost  sure  to  be  full  of  fanciful  things.  The  list  of 
words  should  be  given  to  several  difierent  persons  in  order  to  se- 
cure a  good  variety  of  expressions,  and  some  selection  should  be 
made.  The  first  set  ought  not  to  consist  of  less  than  1,000  sen- 
tences, that  is  10  to  each  word,  in  order  that  by  means  of  this 
batch  of  words  the  first  rudiments  of  grammar  may  be  quite  fa- 
miliar, and  some  considerable  notion  obtained  of  the  general 
style  of  expression  peculiar  to  the  language,  keeping  throughout 
the  grand  object  in  view,  which  is  to  arrange  that,  so  far  as  pos« 
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sible,  the  attention  may  be  concentrated  on  one  thing  at  a  time. 
When  a  hundred  words  have  been  acquired,  all  the  use  possible 
should  be  made  of  them  as  the  vehicle  for  conveying  instruction 
in  other  respects  before  the  attention  is  encumbered  by  new  words, 
im  order  that  when  new  words  are  taken  in  hand  the  student  may 
have  his  attention  in  a  great  measure  released  from  the  pressure  of 
the  elementary  points  of  grammar,  peculiar  style  of  expression,  &c. 
It  is  also  most  essential  that  these  sentences  should  consist  of 
only  two  or  three  words,  never  more  than  the  latter.  It  is  asto- 
nishing how  very  little  new  matter  overloads  the  attention  of  a  be- 
ginner, and  the  utmost  care  is  necessary  that  no  more  should  ever 
be  placed  before  him  at  a  time  than  that  he  can  receive  a  distinct 
impression  of  it.  A  sentence  of  four  or  five  words  is  quite  too 
much  at  first,  and  nothing  is  gained  by  attempting  more  than  the 
student  is  equal  to.  Comparatively  speaking,  a  very  considerable 
time  must  be  given  to  the  first  set  of  sentences,  for  there  is  a  great 
deal  to  be  learnt  by  them. 

It  is  evident  that  they  involve  almost  all  the  pronunciation,  the 
inflexions  of  the  nouns  and  verbs,  the  mode  of  combining  the 
different  parts  of  speech,  the  exercise  of  the  organs  of  speech  and 
that  of  the  ear  on  the  sound  of  the  language,  &c. 

The  first  progress  of  a  student  in  a  new  language,  at  least  in 
one  entirely  dissimilar  to  his  native  tongue,  is  indeed  astonishing, 
ly  slow,  and  it  is  of  no  use  attempting  to  push  him  on  faster  than 
he  can  go.  We  constantly  meet  with  what  are  called,  easy  books 
for  beginners,  but  probably  there  is  not  one  published  in  any  lan- 
guage that  is  a  hundredth  part  easy  enough  or  that  does  not  seem 
to  suppose  a  progress  at  first  a  hundred  times  more  rapid  than  any 
student  makes. 

The  sentences  must  of  course  be  translated  into  English,  but  it 
is  essential  that  they  should  not  be  written  originally  in  English 
and  then  translated  into  the  foreign  language. 

We  do  not  want  to  teach  a  man  to  speak  English  sentences  in 
foreign  words,  but  to  use  the  foreign  expressions. 

The  second  set  of  words  consisting  of  150  may  perhaps  contain 
ten  sentences  for  each  word,  or  1,500  in  all. 
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These  may  be  a  little  longer  than  the  first,  as  the  student  will 
be  able  to  obtain  a  clear  impression  of  a  greater  number  of  words 
together,  but  probably  they  should  not  exceed  five.  After  this, 
the  sets  of  sentences  may  consist  of  fewer  upon  each  word,  and 
perhaps  only  one  upon  each  of  the  last  two  batches,  and  they  may 
be  lengthened  gradually,  the  last  being  of  any  length. 

The  essential  points  of  these  sentences  are  therefore, 

First,  that  they  should  be  bona  fide  expressions  commonly  used 
in  the  language,  and  consequently  that  they  should  be  originally 
written  in  the  language  by  a  Native.  2nd,  That  they  should  be 
simple,  ordinary,  colloquial  expressions,  and  therefore  that  they 
should  not  be  written  by  learned  men  who  would  probably  spoil 
them.  3rd,  That  they  should  be  extremely  short,  the  first  set  not 
exceeding  three  words,  and  the  others  very  gradually  lengthened. 
4th,  That  there  should  be  a  large  number  of  them  in  the  first  set 
of  words,  so  as  to  make  as  much  use  as  possible  of  those  words 
before  proceeding  to  new  ones.  5th,  That  there  should  be  as  great 
a  variety  of  expressions  in  the  sentences  as  possible. 

In  printing  the  sentences  there  should  be,  first,  the  Native  words 
separately  and  in  the  proper  character  :  2nd,  Under  each  of  them 
the  same  word  in  the  English  character :  3rd,  The  most  exact 
English  meaning  of  each  individual  word  ;  and  4th,  The  full  pow- 
er of  the  sentence  freely  given  in  English. 

The  use  of  the  Native  character  is,  to  enable  a  Native  to  teach 
from  the  book,  who  does  not  know  English. 

As  one  great  point  in  preparing  these  materials  is,  to  provide 
for  a  person  having  to  learn  the  language,  with  the  help  of  Natives 
who  do  not  understand  English,  or  who  are  not  thoroughly  quali- 
fied teachers,  it  is  desirable  if  possible  that  these  sentences  should 
have  numerous  notes  subjoined,  giving  all  the  information  that 
can  be  suggested  by  each  sentence  and  that  can  in  any  way  help 
to  give  the  student  an  intelligent  knowledge  of  the  language. 
These  notes  should,  if  possible,  be  written  by  an  intelligent  Eng- 
lishman, who  will  know  from  his  own  experience  what  misappre- 
hensions beginners  are  liable  to  form  on  account  of  their  English 
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ideas,  and  what  points  are  likely  to  be  difficulties  to  them.  If 
the  first  two  sets  of  words  had  ten  sentences  in  each,  and  the  last 
thousand  words  four  on  each,  the  whole  of  the  sentences,  on,  sup- 
pose, 2,000  words  would  amount  to  about  10,000  which  would 
be  sufficient  to  make  the  student  thoroughly  at  home  in  expressing 
himself  freely  on  all  common  subjects.  Besides  these  general 
words  and  sentences,  each  student,  according  to  his  profession, 
ought  to  have  a  separate  set  of  words  and  expressions  belonging 
to  his  peculiar  occupations,  whether  those  of  a  Magistrate,  a  Mer- 
chant, a  Missionary,  an  Engineer,  &c. 

But  it  would  be  of  no  use  his  acquiring  this  information  till  he 
was  in  some  good  measure  grounded  in  the  more  general  use  of  the 
language,  and  therefore  he  should  not  perhaps  take  such  a  list  of 
words  in  hand  till  he  had  gone  through  the  first  two  thousand  ge- 
neral words  with  their  sentences.  The  professional  sentences  should 
contain,  of  course,  only  those  words  already  learnt  in  addition  to 
the  technical  words.  With  these  sets  of  words  and  sentences  there 
should  be  a  short  grammar,  containing  only  the  first  rudiments,  in 
the  simplest  possible  form,  so  that  it  can  be  referred  to  without 
loss  of  time  on  any  point.  This  however  in  fact  should  be  made 
comparatively  very  little  use  of.  Rules  of  grammar  are  not  want- 
ed, a  man  in  conversation  cannot  possibly  stop  to  form  the  parti- 
ciple of  a  verb  from  the  root,  by  considering  the  rules.  If  it  does 
not  come  of  itself  into  his  mouth  nothing  can  make  amends  for  that 
defect.  What  is  wanted  is,  such  a  knowledge  of  grammar  as  a 
child  of  four  years  old  possesses  ;  that  is,  a  knowledge  which  ena- 
bles him  to  speak  correctly,  intelligibly,  and  without  hesitation, 
though  he  does  not  know  a  single  rule  for  anything  he  says.  His 
speaking  mu^t  be  independent  of  any  rules,  whether  he  has  learnt 
any  or  not.  Yet  a  short  grammar,  to  be  looked  into  occasionally, 
at  first  may  be  of  some  little  assistance  in  acquiring  the  inflexions 
of  the  nouns  and  verbs,  &c.  But  the  grand  means  of  acquiring  a 
grammatical  use  of  the  language  must  be  simply  the  repetition 
multiplied,  of  a  good  variety  of  correct  forms  of  expression. 

Nothing  can  be  more  absurd  than  insisting  upon  knowing  the 
rules  of  grammar  before  a  student  can  be  allowed  to  know  a  language. 


\ 
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If  a  man  talks  English  grammatically,  that  is,  correctly,  he  Is 
never  examined  as  to  whether  he  knows  any  rules  ;  perhaps  ht 
never  learnt  a  line  of  any  English  grammar,  hut  it  makes  no  dif- 
ference. But  it  is  always  expected  that  a  man  studying  a  foreign 
language  should  he  ahle  to  stand  an  examination  of  a  kind  neither 
he  nor  his  examiner  could  stand  in  his  mother  tongue.  The  same 
man  who  meets  a  stranger  in  the  street  and  knows  well  hy  the  first 
sentence  that  he  utters  whether  he  is  perfectly  acquainted  with  En- 
glish or  not,  is  perhaps  on  his  way  to  some  place  where  he  will 
pass  hours  in  ascertaining  whether  a  student  has  a  good  knowledge 
of  a  language  foreign  to  him. 

These  are  therefore  the  materials  which  I  would  put  into  any 
man's  hands,  who  wants  to  study  a  foreign  language  for  colloquial 
purposes:  viz.,  a  vocabulary  of  perhaps  2,000  words,  divided  into 
sets  of,  from  100  to  250,  with  about  ten  thousand  common  forms 
of  expression,  composed  only  of  each  set  of  words  and  those  words 
previously  learnt.  These  printed  both  in  the  Native  and  English 
character,  with  a  verbal  and  a  free  translation,  the  sentences  to  be 
aided  if  possible  by  copious  notes  giving  all  the  collateral  in- 
formation possible ;  and  to  these  to  be  added  a  very  short  mdi- 
mental  grammar. 

It  ^ill  not  perhaps  be  necessary  to  give  the  verbal  iranslationi 
of  any  but  the  first  2  or  8000  sentences. 

As  to  the  student's  further  study,  he  may  of  course  now  with 
perfect  ease  follow  the  ordinary  plan  ;  that  is,  take  up  any  book 
that  contains  the  sort  of  words  and  matter  most  suited  to  his  line 
of  life,  with  an  ordinary  dictionary  and  grammar  to  which  however 
he  will  have  very  seldom  to  refer.  He  will  know  so  large  a  pro- 
portion of  the  words  that  the  context  will  generally  show  the  mean- 
ing of  any  new  word  he  meets  with,  and  he  will  lose  very  little  of 
his  time  in  that  which  usually  occupies  about  three-fourths  of  all 
the  time  expended  in  such  studies,  viz.,  in  turning  over  the  leaves 
of  a  large  dictionary  and  guessing  which  of  the  several  meanings 
there  found  for  a  word  is  compatible  with  those  of  the  other  words 
of  the  sentence  before  him,  many  of  which  he  has  also  yet  to  ascer- 
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tain.  But  his  great  business  should  of  course  be  to  converse  as  con- 
stantly as  possible  in  order  further  to  exercise  his  tongue  and  his 
ear,  and  to  add  to  his  stock  of  forms  of  expression.  It  is  to  be  re- 
membered that,  in  using  books,  a  principal  exercise  should  be, 
reading  aloud  and  having  them  read  aloud  to  him  by  a  Native. 

If  his  occupation  will  require  formal  writing  or  translating,  of 
course  he  must  exercise  himself  a  good  deal  with  books.  It  is 
well  known  that  the  most  easy  and  certain  way  of  acquiring  a  cor- 
rect and  easy  style  in  writing  in  any  foreign  language  is  to  make 
or  procure  accurate  translations  of  Native  books,  and  then  re-trans- 
late them,  comparing  such  re-translation  with  the  original  and 
thoroughly  considering  the  difference  between  them.  This  can  be 
done  with  the  greatest  ease  and  economy  of  time  when  such  a 
good  fundamental  knowledge  has  been  acquired  as  is  supposed  to 
be  obtained  through  the  system  now  proposed. 

The  next  point  to  be  considered  is  the  mode  of  using  these 
materials. 

The  student  begins  with  the  English  letters  representing  the 
sounds.  The  teacher  sounds  each  letter  and  the  student  repeats 
it  immediately  after.  This  is  done  many  times  with  those  letters 
which  represent  sounds  entirely  strange  to  the  learner.  The  most 
essential  thing  is  to  learn  where  to  place  the  tongue  in  these  last 
sounds,  without  doing  which  it  is  impossible  he  should  utter  them 
correctly ;  and  this  must  be  most  patiently  and  diligently  practis- 
ed, because  this  new  motion  of  the  tongue  must  be  acquired  to 
the  same  degree  of  facility  as  he  has  in  pronouncing  the  sounds 
of  his  own  language.  This  cannot  possibly  be  effected  except  by 
long  continued  use  of  the  organs  of  speech.  At  first,  each  of 
these  letters  should  be  pronounced  perhaps  ten  times  over  by  the 
teacher,  and  repeated  by  the  student  instantly,  the  latter  always 
observing  carefully  the  difference  between  his  own  pronunciation 
and  that  of  the  teacher's,  which  immediately  follows.  , 

The  grand  means  to  attain  to  a  correct  pronunciation  must 
always  be  thus  for  the  learner  to  attempt  it  both  immediately  after, 
and  immediately  before,  hearing  it  correctly  pronounced  by  a  Na- 
tive.   Just  as  in  learning  to  write  it  is  not  su£Scient  first  to  look 
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at  the  original  and  then  try  to  imitate  it,  but  after  writing  it  to 
look  again  at  the  original  to  see  in  what  respect  the  copy  has  fail- 
ed.  Of  course  it  will  only  be  necessary  to  do  this  with  the  new 
sounds,  wliich  will  generally  be  only  very  few. 

The  student  next  takes  the  first  list  of  100  words,  which  are  all 
written  in  the  shortest  form,  that  is,  the  radical  form  of  the  rerb, 
&c.,  as  we  should  write  in  English,  yoorf,  yo,  liitle^  come,  ^-e.  The 
teacher  should  then  pronounce  the  first  word  deliberately  and  dis- 
tinctly, and  the  student  should  repeat  it,  followed  by  the  English 
meaning  of  it,  when  it  should  again  be  repeated  by  the  teacher, 
and  this  suppose  five  times  at  first. 

In  this  way  the  whole  hundred  words  would  be  gone  over  many 
hundred  times  before  the  student  ventures  to  attempt  pronouncing 
them  by  himself.  The  teacher  and  student  should  sit  at  some  dis- 
tance apart,  so  that  it  may  be  necessary  to  speak  pretty  loud.  In 
these  first  exercises  the  student  should  have  the  printed  words 
before  him,  that  he  may  have  the  assistance  of  sight  in  addition  to 
that  of  hearing  in  impressing  them  on  his  memory.  It  will  of 
course  be  at  first  tiresome  to  continue  this  exercise  long,  neverthe- 
less the  longer  the  better,  and  if  a  person  could  arrange  to  do  it 
for  one  or  two  hours,  at  three  or  four  different  times  in  the  day  it 
would  probably  be  best — but  he  should  not  attempt  to  learn  them 
by  heart  because  his  pronunciation  will  not  be  sufficiently  confirm- 
ed. 

When  he  has  become  tolerably  familiar  with  the  words  of  the 
first  set  of  sentences,  both  as  to  pronunciation  and  meaning,  by 
thus  repeating  them  with  bis  teacher  several  times  and  with  his 
book  before  him,  he  should  put  down  his  book  and  go  over  them 
again  in  the  same  way  several  times,  without  seeing  the  words,  so 
as  to  be  wholly  dependent  upon  the  ear.  From  the  first,  the  ear 
must  be  exercised  as  far  as  possible  without  any  aid  from  the  eye. 
It  must  be  kept  continually  in  mind  that  the  sight  is  to  be  used  as 
little  as  possible  for  the  reasons  before  given.  The  sentence  should 
not  be  read  together  the  first  time  of  going  over  because  the  stu- 
dent is  not  yet  able  to  receive  any  distinct  impression  from  more 
than  one  word  at  a  time.     The  student  should  not  yet  trouble  bim- 
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self  about  the  mode  of  framing  the  inflexions  that  he  meets  with, 
but  be  content  to  take  the  word  with  its  exact  English  meaning  as 
he  finds  it.  In  this  way  he  should  go  through  the  first  1,000  sen- 
tences with  his  teacher  wliich  will  perhaps  take  him  15  hours,  or 
suppose  three  days*  study,  during  which  time  he  would  have  re- 
peated every  one  of  the  first  liundred  words  on  an  average  about 
a  hundred  and  fifty  times,  including  the  separate  readings  of  the 
list  of  words. 

Less  than  three  times  repetition  of  each  word  is  not  sufficient 
to  ensure  the  students  correcting  himself  when  he  pronounces  it 
imperfectly  the  first  time. 

After  the  first  and  second  reading  of  the  sentences,  repeating 
each  word  by  word,  the  whole  sentence  should  be  repeated  in  the 
same  way  at  least  three  times  over,  the  student  repeating  the  free 
English  translation  after  the  foreign  sentence. 

The  readings  should  be  repeated  till  every  word  has  been  heard 
and  uttered  suppose  600  times.  During  these  readings  the  gram- 
mar of  the  nouns  and  verbs  may  be  looked  into  a  little  ;  and,  lastly, 
the  sentence  should  be  learnt  by  heart.  And  when  the  student  is 
well  exercised  in  the  pronunciation  by  these  means,  so  that  he  can 
trust  himself  to  utter  it  without  first  hearing  it  spoken,  the  sentence 
should  be  again  gone  over  in  the  same  way,  but  the  teacher  begin- 
ning by  repeating  first  the  English  word,  when  the  student  gives 
the  foreign  one,  the  teacher  immed  lately  repeating  it  again  and  so 
on.  But  if  it  is  found  that  the  student  cannot  yet  remember  the 
word  and  pronounce  it  with  perfect  ease,  they  should  be  read  over 
again  in  the  former  way.  When  able  to  do  it,  the  whole  set  of 
sentences  should  be  again  gone  through  without  the  words  being 
repeated  individually,  the  teacher  the  first  time  giving  the  foreign 
sentence,  and  the  next  time  giving  first  the  English  sentence. 

It  may  be  supposed  that  all  this  will  not  be  necessary ;  and  it 
certainly  is  not,  in  order  to  obtain  such  a  knowledge  as  is  usually 
supposed  to  be  sufficient,  that  is,  a  knowledge  which,  when  brought 
to  the  trial  of  conversation,  is  found  to  be  of  little  or  no  use.  But 
it  will  be  found  that,  to  obtain  a  really  familiar  acquaintance  with 
this  first  set  of  words  and  their  easy  and  correct  pronunciation  and 
use,  these  multiplied  repetitions  are  absolutely  necessary. 
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Nothing  but  a  long  continued  exercise  of  the  ear  and  the  orgiBi 
of  speech  upon  a  great  variety  of  actual  expressions  can  giTe  either 
that  quickness  at  hearing  and  pronouncing,  or  that  facilitj  of  em- 
rectly  combining  the  words,  which  are  essential  to  their  effectift 
colloquial  use. 

It  must  be  particularly  observed  that  this  first  set  of  senteneei 
thus  acquired  implies  much  more  than  might  appear  from  the  fint 
glance,  namely,  there  is  involved  in  it  as  it  were  the  whole  pro- 
nunciation  of  the  language  ;  for  a  man  who  can  pronounce  freelj 
and  correctly  100  words  will  have  little  difficulty  in  pronouncing 
all  the  rest :  2nd,  a  knowledge  of  all  the  inflexions  of  the  nouBs 
and  verbs  :  3rd,  the  mode  of  combining  and  arranging  the  different 
parts  of  speech. 

Thus,  though  only  100  words  are  used,  some  real  and  considera- 
ble progress  has  already  been  made  in  the  knowledge  of  the  lan- 
guage. 

This  first  set  of  sentences  should  not  be  laid  aside  till  they  are 
so  perfectly  familiar,  that  almost  any  one  of  them  can  be  repeated 
with  the  utmost  readiness,  on  the  English  translation  being  uttered. 
Nothing  whatever  will  be  gained  by  meddling  with  new  materials 
till  these  first  are  thoroughly  wrought  into  the  student,  and  made 
as  much  pait  of  himself  as  the  words  and  expressions  of  his  own 
language. 

The  second  set  of  words  and  sentences  must  be  read  over  and 
thoroughly  appropriated  in  the  same  way  as  the  first. 

Probably  these  first  250  words  with  their  sentences  may  be  mas- 
tered in  a  month  of  steady  study  of  3  or  4  hours  a  day,  and  760 
additional  words  with  about  3,000  longer  sentences  in  another 
month,  completing  the  first  1,000  words  in  two  months.  After  the 
thorough  grounding  which  this  will  give  in  every  respect,  in  pro- 
nunciation, in  expression,  in  hearing,  in  grammar,  &c.,  the  additions 
will  be  made  with  much  greater  rapidity. 

Every  thing  depends  upon  this  first  grounding  being  through 
and  complete.  Nothing  but  such  repetitions  will  accomplish  this 
object— there  is  no  other  way  of  doing  it. 
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A  soldier  may  be  shown  how  to  march,  and  he  may  be  made  to 
move  his  legs  in  the  manner  shown  in  a  few  steps,  but  nothing  but 
long  continued  practice  can  possibly  enable  him  to  do  it  both  cor- 
rectly and  with  ease ;  and  it  is  the  same  with  the  muscles  of  the 
tongue,  the  ear,  and  the  brain,  as  it  is  with  the  limbs. 

A  girl  may  have  the  finest  ear  possible,  but  that  will  not  enable 
her  fingers  to  run  over  the  notes  of  a  piano  or  her  throat  to  produce 
the  notes  of  a  song  freely  and  correctly,  without  long  exercise  of 
those  organs. 

After  the  first  month  the  teacher  will  be  required  much  less, 
because  the  student  can  be  trusted  to  pronounce  when  he  is  alone, 
provided  he  exercises  with  the  teacher  for  some  time  daily.  He 
should  always  read  aloud  by  himself  just  as  when  he  reads 
^dth  the  teacher,  both  because,  the  great  point  is  the  exercise  of 
the  organs  of  speech,  and  hearing,  and  also  because  the  pronoun- 
cing of  the  word  is  so  great  a  help  to  remember  the  meaning.  It 
must  however  be  remembered  that  in  this  solitary  study  as  little 
use  as  possible  should  still  be  made  of  the  eye.  The  word  or 
sentence  should  be  merely  glanced  at  when  necessary  and  the  re- 
petition should  then  be  made  without  looking  at  the  book. 

With  respect  to  the  time  required,  I  cannot  speak  certainly, 
because  I  have  never  had  an  opportunity  of  seeing  the  study  com- 
menced vrith  such  materials  properly  prepared  beforehand  ;  but 
so  far  as  I  have  seen  it  tried  with  imperfect  materials,  the  result 
was  certainly  excellent. 

In  the  only  case  where  an  approach  was  made  to  a  feir  trial,  a 
gentleman  studied  irregularly,  but  equal  to  about  two  months' 
continuous  study  of  five  hours  a  day,  and  from  that  time  he  went 
out  and  performed  all  his  duties  without  an  interpreter,  having 
constantly  to  converse  with  the  middling  and  lower  classes,  most 
of  whom  had  never  spoken  to  a  European  before. 

This  was  a  real,  practical  and  eflTective  acquaintance  vrith  the 
language,  though  within  small  limits  as  to  his  number  of  words 
and  expressions  at  first  starting  ;  but  then  his  ear  and  tongue 
having  been  well  exercised,  he  could  both  make  himself  under- 
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stood  and  lie  could  recognize  the  words  spoken  to  him,  and  con- 
sequently he  was  in  a  position  to  make  steady  progress  in  the 
correct  use  of  the  language  from  his  intercourse  with  the  people, 
and  this  he  accordingly  did.  It  would  of  course  have  been  much 
better  if  he  could  have  continued  the  same  course  of  study,  though 
it  were  only  for  an  hour  or  two  a  day,  by  which  he  would  have 
far  more  rapidly  added  to  his  stock  of  words  and  expressions.* 

It  is  very  probable  that  many  persons  would  complete  the  ap- 
propriation of  the  first  1,000  words  and  their  sentences  in  one 
month. 

I  would  now  only  ask  which  is  preferable  as  a  foundation,  such 
a  really  effective  use  of  a  language,  though  within  small  limit* ; 
or  such  a  loose,  vague,  and  useless  knowledge  of  a  vast  number  of 
words,  with  the  rules  of  grammar,  as  is  usually  acquired  after  at 
least  many  months  of  hard  study,  during  the  whole  of  which  time 
too,  the  attention  has  been  kept  in  a  very  injurious  state  of  ten- 
sion by  the  overwhelming  load  of  new  things  that  has  continually 
been  laid  upon  it  at  one  and  the  same  time.  I  believe  that  in  ge- 
neral little  effective  colloquial  use  of  such  a  language  is  acquired 
witliin  a  year  of  hard  study,  and  that  often  two  or  three  years  or 
more  pass  before  the  student  can  talk  it  tolerably,  though  only  a 
portion  of  that  time  of  course  is  actually  employed  in  study.  On 
one  occasion,  I  was  acquainted  with  two  men  who  studied  intense- 
ly  (about  ten  hours  a  day)  for  nine  months,  after  which  upon  trial 
they  found  that  they  could  scarcely  hold  the  slightest  communica- 
tion with  Natives. 

A  remarkably  apposite  passage  from  the  life  of  Dr.  Hope  mny 
here  be  quoted  which  I  have  just  met  with,  and  in  which  a  part  of 
the  very  means  here  proposed  are  stated  to  have  been  used  by  him 
with  the  most  remarkable  success,  though  he  did  not  begin  upon 
this  plan,  but  merely  learnt  the  colloquial  use  of  a  language  after 

*  An  educated  Natire,  who  had,  I  believt,  helped  to  teach  thia  gentUmaD, 
lately  told  me  that  he  had  orerheard  Natives  speaking  of  him,  who  said  that  if 
they  had  not  teen  him.  they  should  not  hare  known  that  it  WM  not  a  NatiTC  who 
was  speaking  Teloogoo. 
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he  had  acquired  a  considerable  stock  of  words.     He  had  already 
picked  up  a  good  knowledge  of  French  and  Italian,  so  far  as  mere 
reading  went,  and  he  imagined  like  many  others  that  a  little  prac- 
tice on  the  road  would  enable  him  to  speak  the   language  suffi- 
ciently to  carry  him  tlwough  his  tour  ;  but  it  was  a  very  different 
thing  to  hear  the  lessons  of  professors  and  to  converse  with  the 
Natives  of  the  country.    Of  this  he  found  a  very  humiliating  proof. 
He  went  to  engage  .apartments  at  a  private  hotel,  but  after  a  pan- 
tomimic performance  of  twenty  minutes  between  himself  and  the 
landlady,  it  was  found  that  neither  could  in  the  slightest  degree 
understand  the  other,  and  after  laughter  and  reciprocal  bows  he 
returned  in  despair.     Having  settled  at  another  hotel,  he  now  de- 
termined to  devote  twelve  hours  a  day   to  the  mere  practice  of 
speaking  French.     His  first  step  was  to  engage  a  French  Master 
for  twelve  lessons,  and  to  make  him  go  through  the  drudgery  of 
re&ding  three  words  at  a  time,  while  he  mimicked  them  as  closely 
as  he  could.     This  was  singularly  disagreeable  to  the  master,  but 
it  was  all  that  Dr.  Hope  wanted  and  he  was  inflexible.     He  thus 
secured  himself  against  any  gross  error  in  pronunciation.     He 
happened  to  possess  a  Wanostrocht*s  grammar  with  a  key  to  it,  a 
grammar  which  is  remarkable  for  the  great  number  of  simple  exer- 
cises which  illustrate  each  rule.     He  now  translated  these  exercises 
from  English  to  French,  correcting  himself  by  constant  reference  to 
the  Key.     In  this  way  he  went  two  or  three  times  through  the 
grammar  in  the  course  of  a  month  gaining  Jlexibility  of  tongue  and 
losing  the  fear  of  hearing  his  own  voice.     He  at  the  same  time 
adopted  another  device  ;  he  went  to  dine  daily  at  a  small  and  crowd- 
ed restaurant  frequented  by  the  Garde  du  corps,  where  the  company 
was  so  closely  packed  that  he  could  not  help  hearing  the  conversa- 
tion of  two  or  three  contiguous  talkers.     In  this  way  his  ear  got/a- 
miliarized  with  all  the  sounds  of  the  French  language^  whether  quick 
or  slow,  correct  or  provincial.     At  the  end  of  a  month  he  ventured 
to  sally  forth,  and,  having  a  fancy  for  the  rooms  of  the  private  hotel 
to  which  he  had  originally  gone,  he  waited  on  the  landlady.     On 
entering  he  addressed  her  in  fluent  French,  explained  his  wishes, 
&CC.,  the  landlady  the  meanwhile,  with  up-raised  hands  and  a  look 
of  utter  amazement,  exclaiming,   **  Voil^i  un  miracle !  you  cannot 
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be  the  same  gentleman  that  called  here  a  month  ago  and  could  not 
apeak  a  word  of  French/' 

This  case  has  no  reference  to  the  principles  here  proposed,  so 
far  as  the  use  of  a  restricted  vocabulary  is  concerned,  but  it  shows 
how  perfectly  ineffectual  the  knowledge  of  book  language  and  the 
exercise  of  the  eye  was,  for  colloquial  purposes,  and  how  complete 
the  success  was  both  in  respect  of  time  and  effect,  when  the  means 
here  proposed  were  used,  viz.,  the  thorough  appropriation  of  a  good 
stock  of  simple  familiar  sentences,  and  the  diligent  exercise  of  the 
ear  and  tongue. 

He  was  totally  without  the  colloquial  use  of  the  language,  so  that 
he  could  neither  understand  a  word  spoken  nor  speak  one  intelii* 
gibly  when  he  began  to  adopt  the  means  he  did,  and  in  one  month 
he  found  himself  perfectly  at  liberty  in  conversation. 

In  the  same  memoir  it  is  afterwards  related ; — **  Having  had  a 
lesson  in  France  on  the  inconvenience  of  not  being  able  to  speak 
the  language  of  a  country  in  which  one  is  travelling  and  studying, 
Dr.  Hope  guarded  against  a  similar  inconvenience  in  Italy.  Before 
leaving  Paris  he  improved  his  pronunciation  of  Italian  by  taking 
twelve  lessons,  as  he  had  formerly  done  in  French,  and  he  provid- 
ed himself  with  a  brief  practical  Italian  Grammar,  with  Exercises 
referring  to  the  rules,  and  a  key  to  them. 

**  During  a  tour  in  Switzerland  it  was  agreed  that  he  should  walk 
in  advance  of  his  friend  for  an  hour  daily,  to  give  him  an  opportu- 
nity of  practising  these  exercises  viva  voce.  This  plan  answered  per-* 
fectly ;  at  the  end  of  the  time  he  spoke  Italian  fluently." 

It  may  perhaps  help  to  show  yet  more  distinctly  how  far  the 
principles  here  advocated  differ  from  or  agree  with  some  of  the 
commonly  received  notions  on  the  subject,  if  I  place  my  views  side 
by  side  with  those  lately  advanced  in  an  elementary  book  for  help- 
ing the  student  of  an  Indian  language. 

The  1st  principle  laid  down  is,  "  Do  not  proceed  too  quickly. 
An  entirely  new  language  requires  great  accuracy  in  the  mastering 
of  its  elements."  In  this  I  agree,  but  I  consider  the  book  itself 
implies  a  progress  in  the  learner  immeasurably  beyond  the  reality. 
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2nd,  "  Write  down  every  thing  from  the  beginning.  Read  al- 
ways with  pen  or  pencil  in  hand."  This  is  directly  opposed  to  two 
of  my  principles,  one  an  essential  one,  the  other,  one  of  great  im- 
portance. The  first,  that  every  thing  is  to  be  learnt  through  the 
ear,  and  not  through  the  eye,  because  it  is  the  ear  that  is  to  be  em- 
ployed in  using  the  language  and  not  the  eye.  The  other,  that  the 
foreign  character  should  not  be  used  by  the  beginner,  because  time 
must  be  saved  in  learning  one  thing  at  a  time,  and  the  character  is 
not  necessary  to  enable  one  to  learn  the  language  itself. 

drd,  '*  Read  aloud  all  the  exercises  with  a  Tamil  teacher,  and  be 
very  careful  in  ascertaining  the  correctness  of  what  you  have  writ- 
ten." Here  it  is  evident  that  there  was  some  sort  of  loose  notion 
about  the  exercise  of  the  tongue^  but  it  also  shows  that  there  was 
nothing  like  a  real  apprehension  of  the  essential  importance  of 
this,  nor  of  the  extent  to  which  that  exercise  should  be  carried. 
Nor  is  any  thing  at  all  said  about  that  which  I  insist  upon,  as  the 
main  point,  viz.,  the  impossibility  ot  learning  to  pronounce  cor- 
rectly, and  the  certainty  of  being  established  in  a  false  pronunci- 
ation, unless  for  some  considerable  time,  no  word  is  pronounced 
without  referring  at  the  time  to  a  correct  standard,  without  the 
student  hearing  one  word  at  a  time  pronounced  both  immediately 
before  and  immediately  after  himself  by  a  Native.  As  to  the  latter 
clause  of  this  hint,  I  urge  that  the  only  possible  way  to  secure  the 
correctness  of  what  one  learns  is  not  to  attempt  to  invent  anything, 
but  to  be  content  to  learn  every  thing,  every  sound,  every  word, 
every  expression  from  a  Native. 

4th,  **  At  first,  whenever  you  meet  with  a  new  word  look  for  it 
in  the  vocabulary,  and  decline  and  conjugate  it  in  full.  My  rule 
is,  never  meet  with  a  new  word,  and  never  lose  a  minute  in  look- 
ing for  a  word  in  a  vocabulary,  or  in  guessing  which  of  the  different 
meanings  that  may  be  there  given  is  the  right  one  ;  and  never 
lose  time  in  declining  and  conjugating  a  word  in  full.  Use  only 
limited  lists  of  words,  and  thoroughly  appropriate  every  one  by 
hearing  it  applied  in  a  great  variety  of  short  sentences,  in  the 
course  of  which  exercises,  the  grammar  will  necessarily  be  picked 
up  long  before  the  pronunciation  and  value  and  use  of  the  word 
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are  fully  acquired.    Yet  it  will  be  of  some  use  to  look  occasionally 
into  a  short  grammar  containing  the  inflexions  of  words. 

5th,  **  Begin  to  talk,  though  with  stammering  lips,  as  soon  u 
possible,  the  very  first  day.  Never  speak  English  to  a  Native  if 
you  can  help  it.  Why  say  »a//,  when  you  know  the  word,  Uppuf 
Do  not  be  afraid  of  making  mistakes." 

This  rule  contains  the  very  essence  of  the  ordinary  system,  or 
rather  of  the  old  notions.      It  is  diametrically   opposed   to  the 
universally    acknowledged  and  universally   applicable    principle. 
"  Whatever  is  habitual  is  easy."     It  is  always  easier  to  do  a  thing 
the  second  time  than  the  first.     My  principle  is,  Be  afraid  of  one 
thing,  making  mistakes.      Every  time  that  a  mistake   is  made, 
one  step  more  is  taken  towards  a  confirmed  habit  of  making  that 
mistake.     Why  do  men  in  talking  English  as  their  own  language 
go  on  putting  h^s  in  the   wrong  places   and   leaving   them  out 
all  their  lives,  in  spite  of  their  getting  into  a  difiTerent  class  of 
society,  where  they  continually  hear  the  correct  pronunciation  in 
this  respect,  without  ever  being  corrected  ?     Because  by  habit 
their  perceptions   have   been   so   blunted  that   they  never  per- 
ceive that  they  make   a  mistake.      Do  we  not  keep  this  prin- 
ciple  of  avoiding   mistakes   in   view  in   almost  all   other   cases 
excepting  this  ?     Do  we  set  a  child  to  make  a  rude  imitation  of 
some  letter  and  then  leave  him  to  repeat  it  without  a  standard  ? 
or,  do  we  insist  upon  his  incessantly  looking  at  a  standard,  and 
never  making  one  written  letter  without  trying  to  imitate  that 
etandard  which  is  placed  before  his  eyes  ? 

My  principle  therefore  is,  never,  attempt  to  guess  at  any  thing, 
whether  it  is  a  sound,  or  word,  or  an  expression.  Take  the  most 
efiective  steps  you  can  to  prevent  your  ever  "  making  a  mistake." 
Is  there  not  enough  work  to  do  to  learn  the  real  language,  that 
you  must  take  measures  to  oblige  yourself  to  add  to  it  the  un- 
learning  of  your  own  mistakes  ?  Every  time  you  pronounce  a 
word  wrong  you  have  that  to  unlearn.  On  no  account  therefore 
attempt  to  speak  in  the  proper  sense  of  that  word  till  you  are 
established  in 

Ist.      A  sound  pronunciation. 
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2nd.     In  the  knowledge  of  the  true  value  of  a  stock  of  words. 
3rd.     In  that  of  a  good  amount  of  Grammar. 

4th.  la  that  of  a  large  stock  of  hona  fide  Native  expressions. 
Is  not  this  principle  undeniable  ?  Does  a  drawing  master  tell 
his  pupil,  Go  and  make  rude  and  absurd  drawings  of  a  hand  or 
a  foot,  and  then  occupy  yourself  in  unlearning  the  habit  you  have 
been  acquiring,  or  does  he  set  before  his  pupil  a  true  represen- 
tative of  a  thing,  and  say,  Imitate  this,  with  the  most  earnest  and 
close  attention  and  never  make  a  line  without  referring  to  the 
standard  ?  Which  pupil  would  make  the  greatest  progress  and 
which  would  be  most  likely  to  attain  to  perfection  in  his  study, — 
one  who  was  always  trying  to  make  rude  drawings  of  a  foot  out 
of  his  own  imagination  and  then  laboring  to  correct  them,  or 
one  who  did  not  attempt  to  invent  at  all,  but  kept  exercising 
himself  in  imitating  a  correct  representation  of  a  foot. 

6th  "  Be  very  careful  in  noting  down  differences  in  idiom 
between  your  own  language  and  Tamil.  If  you  hear  much  Chris- 
tian or  Cutcherry  Tamil,  beware  of  thinking  all  you  hear  to  be 
really  Tamil.  Try  to  cultivate  a  Tamil  ear,  so  as  to  detect  an 
unidiomatic  expression  as  you  would  a  false  note  in  music.  You 
should  understand  all  you  hear  ;  you  need  not  use  any  expression 
that  is  not  good  Tamil." 

I  would  only  ask  how  a  student  can  possibly  learn  to  distinguish 
between  true  language  and  false,  except  by  learning  the  true,  and 
taking  care  as  far  as  possible  not  to  come  in  contact  with  false 
language,  whether  coming  from  himself  or  any  body  else,  till  he 
has  acquired  a  sound  taste  and  judgment,  by  a  confirmed  know- 
ledge of  the  true  language. 

The  simple  rule  is.  Learn  the  true  language,  and  then  you  will 
not  waste  your  time  in  acquiring  and  trying  to  unlearn  a  false  one. 
Sow  clean  wheat  in  your  ground,  and  not  wheat  and  weeds  mixed 
together,  and  then  you  will  not  require  to  employ  all  the  season  in 
trying  in  vain  to  root  out  the  weeds  which  you  have  yourself 
sown. 

It  is  this  sort  of  instructions,  continually  inserted  in  books  of 
instruction  in  languages,  and  which  are  directly  opposed  to  well 
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known  general  principles,  which  show  so  plainly  how  entirely  un- 
digested the  subject  still  is,  and  how  people  in  general  are  still 
acting  upon  notions  that  they  have  never  examined,  and  whidi 
will  not  bear  the  least  examination. 

In  the  book  which  is  prefaced  by  these  rules,  the  materials  pro* 
vided  to  assist  the  learner  of  Tamil  are  all  prepared  upon  the  usual 
false  principles : — 

1st.  An  unlimited  vocabulary  is  used,  so  that  erery  word  must 
be  learnt  and  forgotten  a  hundred  times  over. 

2nd.  All  sorts  of  words  are  introduced,  words  perfectly  useless 
to  a  beginner,  words  derived  from  Sanscrit  and  scarcely  ever  used 
in  conversation,  words  used  only  in  books  translated  from  £og- 
lish  by  Englishmen,  &c. 

3rd.  The  sentences  are  certainly  not  all  written  by  a  Native,  so 
that  the  learner  takes  up  the  book  with  the  encouraging  feeling 
that  he  does  not  know  which  are  true  Tamil  sentences  and  which 
are  not. 

4th.  Almost  all  the  sentences  are  much  too  long  for  a  beginner. 

5th.  Many  of  the  sentences  are  such  as  it  is  quite  useless  for  a 
beginner  to  learn. 

6th.  English  sentences  are  given  without  the  corresponding  Ta- 
mil. How  is  the  learner  to  discover  what  the  proper  Tamil  would 
be  unless  he  is  told  ? 

7th.  The  same  with  the  Tamil  sentences.  What  can  be  the  ust 
of  leaving  the  learner  to  guess  what  the  English  meaning  is,  know- 
ing that  when  he  has  guessed  it,  it  may  be  either  right  or  wrong. 
Suppose  a  Tamil  man  were  learning  English,  how  could  be  find 
out  the  expression  we  use  when  we  ask  who  a  certain  person  is  ? 
How  could  he  ever  guess  the  expression,  Who's  that  ?  Or  could 
he  find  out  of  himself  these  expressions,  Whafs  the  matUr? 
Where  has  he  been  ?  Come  away,  Fd  rather  not.  Never  mind 
Whether  or  not,  I  can't  help  it.  You  might  as  well  set  a  man  to 
guess,  at  the  words  of  a  language  as  at  its  common  expressions. 

When  I  put  this  book  into  a  Moonshee's  hand,  the  first  thing 
he  said,  was.  Many  of  these  sentences  are  not  common  Tamil  ex- 
pressions, and  many  of  the  words  are  not  commonly  used  in  con- 
versation. 
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This  might  be  said  of  almost  any  book,  I  suppose  every  book, 
of  the  kind.  What  is  a  learner  to  do  who  has  no  better  materials  ? 
It  is  destructive  for  a  learner  to  use  a  book,  when  he  is  not  sure 
whether  the  sentences  are  Tamil  or  not. 

I  mention  these  particulars  of  this  book,  as  illustrative  of  the 
mistakes,  and  undigested  ideas  that  are  current  on  the  subject. 


X.    A  mode  of  taking  Stereoscopic  Portraits  with  a  common 
Camera.     By  Lieut.  L.  Paxton. 

(Communicated  to  the  Madras  Photographic  Society  and  by  them  to  the 
Jour  Dal  for  publication). 

Thinking  it  may  be  useful  to  Photographers  who  wish  to  take 
Portraits  for  the  Stereoscope,  but  who  have  only  a  common  Camera 
I  send  the  plan  of  an  addition  by  which  this  may  be  done. 

As  very  nice  work  is  not  required,  it  may  be  made  by*  an  ordi- 
nary  carpenter  and  at  a  very  slight  expense.  The  time  taken  to 
do  both  pictures  is  but  liltle  above  that  required  for  the  two  ex- 
posures. The  back  of  the  Camera  B.  re- 
mains  unaltered  with  the  exception  of  thin 
strips  of  wood  c.  c.  which  are  attached  to 
it  to  receive  a  thin  screen  S.  which  sepa- 
rates the  pictures ;  the  length  of  the  screen 
depends  on  the  focus  of  the  Lenses. 
There  should  be  as  little  interval  between 
it  and  the  exposing  frame  at  one  end, 
and  the  back  line  of  the  combination  on 
the  other  as  possible. 

The  front  of  the  Camera  required  may  be  made  of  teak  wood  in 
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All  parts  of  slider  and  front  of  Camera  should  be  carefully 
blacked,  the  slider  should  move  frvely  between  the  partitions, 
which  should  not  however  be  too  far  spent  so  as  to  admit  light. 

P  poiition  of  Pivot  for  Stereoscope  pictures. 

A      do.     for  single  pictures. 


Slider  half  site. 


the  form  re- 
presented in 
Figs.  A.  and 
D.  the  Lentet 
being  merelj 
fitted  into  the 
shifter  E.aein 
the  accom- 
panying figure 
so  as  to  ren- 
der it  unneces- 
sary to  iDJore 
the  Original 
Camera  bj  re- 
moving the 
screw  ring. 

In  taking  i 
picture,  the 
lens  being  at  1 
Fig.A.lhcex- 
posure  for  the 
first  picture  is 
made  in  thit 
position,  the 
lens  is  tben 
closed  and 
shifted  to  2, 
the  ezposnre 
made  and  the 
pictures  are 
completed. 
After  printing 
however,  the 
pictures  are  in 
their  wrong 
position  and 
require  to  be 


JULY— SEPT.  1857.]   Portraits  with  a  common  Camera.    255 

changed  the  right  one  becoming  the  left 
and  vice  vend.    Whilst  for  glass  positives 
it  is  necessary  to  use  separate  glasses,  the 
frame  having  a  smaller  central  support  as 
below.  As  the  centre  of  the  lenses  in  taking 
Stereoscopic  pictures  is  a  little  above  the 
centre  of  the  Camera,  the  position  of  the 
glass  plate  must  be  made  to  correspond. 
I  do  not  observe  that  the  glasses  being 
parallel    instead  of  converging  towards 
the  object  makes  any  perceptible 
difference     in  the    pictures,    but 
when  a  table  is  used  to  support 
the    Camera,     such    convergence 
might  be  easily   given  by  having 
a  pivot  under  the  front  of  the  Ca- 
mera and  limiting  its  lateral  motion 
by  screws  placed  as  in  the  accom- 
panying figure  F. 


I  have  found  it  impossible  to 
get  made  here  tbe  rather  com- 
plicated exposing  frame  usually 
described  in  books  on  taking 
Stereoscope  pictures,  when  a 
system  of  parallel  bars  is  used 
on  a  table  to  shift  the  Camera 
and  at  the  same  time  to  move 
the  collodionized  plate.  With  a 
Camera  constructed  as  above  the 
parallel   frame    might  be    used 

RQ  fw«  ^'      v  *    u.  u    1,      .  ^^^  advantage  for  groups  of  fi- 

BStwo  snipe  shot  which  allow  it  to  ,  ,.  , 

moTo  easily.  gures  and  distant  objects,  moving 

the  object  glass  in  a  direction  contrary  to  that  given  to  the  Ca- 
mera, when  the  pictures  would  be  in  their  correct  places  on  the 
glass.    I   send  enclosed  a  picture  or  two  which  will  show  that 
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the  system  answers,*  though  they  are  not  very  good  specimens 
of  Photography.  Two  of  them  are  specimens  of  Hindoo  carving  in 
stone,  the  camera  having  been  constructed  a  good  deal  with  the 
idea  of  copying  the  curiosities  in  the  many  temples  in  this  part  of 
the  country. 


XI.  Beport  on  a  reputed  f  Coal  Formation  at  Kola  on  the 
on  the  (  Upper)  Godavery  River.  By  Philip  W.  Wall, 
Mineral  Viewer  at  Madras. 

I  have  visited  and  examined  the  district  around  the  village  of 
Kota  near  the  junction  of  the  Pranheeta  and  Godaverj  rivers  upon 
which  reports  have  been  made  to  Government  of  the  probability  of 
Coal  being  found  beneath  the  surface  there. 

Although,  in  the  report  made  by  Dr.  Walker  in  the  year  1848 
I  could  discover  no  positive  evidence  of  the  probability  of  the  ex- 
istence of  a  Coal  formation  in  this  district,  I  considered  it  desira- 
ble to  provide  myself  with  some  means  of  making  more  than  a 
mere  superficial  examination,  of  this  particular  locality,  on  account 
of  the  confidence  with  which  opinions  had  been  expressed,  upon 
the  subject,  and  that  both  Drs.  Walker  and  Bell,  whose  examina- 
tions of  the  country  must  have  been  very  extensive  and  minute, 
were  led  to  expect  satisfactory  results  from  a  search  beneath  the  sur- 
face at  this  place. 

Having  seen  in  the  Arsenal  Stores  at  Madras,  some  light  sets  of 
Boring  tools,  (used  for  the  trial  of  the  ground  for  foundations  of 
Public  Works,)  I  applied  for  and  obtained  the  use  of  two  sets  of 

*  We  haye  examined  these  pictures  and  find  them  to  be  Stereoscopic. — A.  J.  S. 
6ec.  Phot.  Soc. 

t  Vide  Dr.  Walker's  report  on  boring  for  Coal  at  Kota,  page  261,  Vol.  I.  N^, 
II.  N,  S,  of  this  Journal, 
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these ; — in  order  to  adapt  them  to  my  purpose  it  was  necessary  to 
make  some  few  additions  to  them  ; — these  I  readily  got  construct- 
ed at  the  Government  Workshop  at  Dowlaishweram,  and  also  ob- 
tained from  the  officer  in  charge  of  that  establishment,  mechanics 
with  other  tools  I  considered  it  desirable  should  accompany  me. 

A  detachment  of  seven  Privates  and  one  European  Corporal  of 
the  Corps  of  Sappers  and  Miners  who  had  been  practising  the  use 
of  the  Boring  tools  in  Dowlaishweram,  were  also  by  the  kindness 
of  the  Commandant  of  Sappers  placed  at  my  disposal. 

Thus  equipped,  my  purpose  was  to  reach  Kota  as  expeditiously 
as  possible,  set  my  staff  to  commence  boring  at  that  place  and  pro- 
ceed myself  to.  examine  the  surrounding  country. 

By  this  means  I  hoped  to  get  my  boring  party  into  working 
order  at  Kota  and  provided  with  such  appliances,  as  I  required 
from  the  district ;  and,  in  the  event  of  my  subsequent  examination 
determining  any  particular  spot  where  boring  would  be  more  desir- 
able, I  proposed  removing  my  Plant  and  Staff  from  Kota  to  this 
place. 

In  the  examination  of  the  country  I  had  proposed,  I  perceived 
much  information  was  open  to  me  in  my  march  to  Kota,  if  it  could 
be  undertaken  along  the  course  of  the  river.  I  obtained  therefore 
the  use  of  one  of  the  Upper  Godavery  Paddle  boats  worked  by  six 
coolies  ;  this  1  found  of  great  service,  it  accompanied  me  to  within 
a  few  miles  of  Aheree  in  the  Nagpore  country. 

I  left  Dowlaishweram  with  my  staff  and  materials  on  the  7th 
February,  the  Government  Steamer  Pottinger  conveying  us  part  of 
the  distance  to  Buddrachellum,  and  arrived  at  Kota  on  the  13th  of 
March,  my  camp  with  the  tools,  &c.  arriving  on  the  following  day. 

The  great  length  of  time  occupied  in  thus  performing  a  march  of 
240  miles  was  mainly  owing  to  the  difficulty  with  which  I  procur- 
ed carriage  for  the  materials.  Government  had  provided  me  with 
one  Elephant,  and  on  further  application  had  given  orders  for  two 
more  to  join  me,  but  unfortunately  I  only  became  aware  of  the  dif* 
ficulties  of  this  nature  in  my  way  and  made  my  application  for 
these  animals,  a  short  time  before  my  departure,  they  reached  me 
therefore  in  time  to  be  of  service  only  on  my  return  march. 
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After  leaving  the  Government  Steamer,  I  sent  my  camp  to  march 
by  land,  and  proceeded  myself  in  a  Paddle  boat,  taking  only  the  road 
through  the  jungle  occasionally. 

My  staff  could  have  reached  Kota  in  somewhat  less  time  than 
they  did,  if  it  had  not  been  impeded  by  the  slow  progress  of  the 
materials  ; — I  had  found  it  requisite  to  give  instructions  that  the 
whole  party  should  keep  together  as  much  as  possible. 

As  for  myself,  I  found  it  requisite  to  make  my  observations 
along  the  course  of  my  march  somewhat  in  detail  and  to  visit  every 
spot  on  either  side  of  the  river  where  the  possibility  of  an  oppor- 
tunity of  examining  any  exposed  section  of  the  rocks  of  the  coun- 
try might  be  presented,  my  own  daily  rate  of  progress  could  not 
therefore  have  been  expedited. 

The  result  of  the  observations  in  my  journey  was,  that  I  had 
passed  over  a  considerable  extent  both  superficially  and  in  thick- 
ness of  a  sedimentary  deposit  of  sandstone  and  limestone,  and  at 
its  edge  or  junction  with  some  one  or  more  great  volcanic  disturb- 
ances or  faults,  these  had  in  fact  formed  the  valley  of  the  river, 
the  channel  forming  a  tolerably  general  line  of  division  between 
the  metamorphic  range  of  hills  on  the  eastern  and  sandstones  &c. 
on  the  western  side,  occasional  arms  or  branches  of  this  metamor- 
phic range,  stretching  across  the  line  of  the  river  and  forming  the 
great  obstructions  or  barriers  in  its  bed  at  Buddrachellum,  Encham" 
pilly  and  Aheree. 

In  the  course  of  my  examination  of  these  sedimentary  beds  in 
my  march  up  the  river,  I  found  nothing  in  the  remotest  degree 
approaching  to  those  indications  which  are  met  with  in  European 
Coal  districts,  neither  in  my  examination  of  the  pebbles  in  the 
river  bed  did  I  discover  any  thing  of  this  nature. 

I  could  of  course  form  no  conclusion  at  all  or  be  surprised  at 
this  negative  evidence,  as  I  was  quite  prepared  to  meet  with  a 
totally  different  state  of  circumstances  connected  with  Coal  dis- 
tricts in  India  to  those  of  £ur«pe,  and  tliat  therefore  an  actual 
examination  of  the  rocks  in  any  district  in  detail  through  their 
entire  thickness  was  necessary,  in  order  to  pronounce  decidedly 
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that  the  probabilities  were  against  Coal  being  found  in  them  or 
otherwise. 

On  my  arrival  at  Kota,  I  found  I  was  still  in  the  same  series  of 
sedimentary  rocks  I  had  been  passing  over  in  my  journey  along 
the  river,  and  was  fortunately  soon  able  to  identify  the  limestone 
at  Kota  under  which  the  Coal  was  presumed  to  exist,  with  the 
limestones  I  had  observed  at  other  places  on  the  river,  one  of 
which  was  at  a  point  80  miles  lower  down. 

This  limestone  although  seen  cropping  out  at  several  places  on 
the  river — at  Yeytoor,  a  village,  2  miles  below  Chintagorem,  at  a 
point  on  the  left  bank  opposite  Pallemella,  (Warrugoora,)  and  sub- 
sequently as  I  discovered  at  a  place  a  little  north  of  Kumalapet- 
ta,  I  had  not  been  able  to  observe  beyond  a  very  small  extent  in 
thickness,  I  therefore  proceeded  on  arriving  at  Kota  to  carry  out 
ray  original  intention  to  start  my  people  to  bore,  and  immediate- 
ly selected  a  site  upon  this  limestone  which  offered  the  best  facility 
for  carrying  on  the  work. 

A  Sketch  Map*  showing  the  nature  of  the  rocks  and  their  incli- 
nation as  indicated  by  an  arrow  pointed  in  the  direction  in  which 
they  dip  is  herewith  appended,  the  dark  blue  line  shows  the  out- 
cropping of  the  limestone. 

At  Dowlaishwerum  there  are  sedimentary  deposits,  consisting  of 
a  series  of  thin  layers  of  very  bright  colored  clays,  above  this  a 
very  irregularly  stratified  sandstone,  of  various  degrees  of  hard- 
ness, a  very  small  extent  of  this  sandstone  now  remains  in  this 
district  in  isolated  hills,  it  having  been  removed  by  the  denuding 
action  of  water  from  the  intervening  valleys,  its  thickness  does  not 
seem  to  be  very  great  about  50  to  60  feet,  this  and  the  underlying 
clays  appear  to  be  the  result  of  the  decay  and  washing  of  the  vol- 
canic hills  lying  to  the  north. 

This  character  of  formation  extends  to  Rajahmundry. 
Proceeding  thence  along  the  course  of  the  Oodavery,  the  banks 
consist  of  alluvial  deposits  until  we  reach  Polaveram,  we  now  enter 

•  Vide  Plate  I. 
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a  volcanic  country,  syenite  and  other  forms  of  granite  with  met*- 
morphic  rocks  are  only  to  be  seen  for  a  considerable  distance.  The 
river  here  passes  through  a  narrow  valley  termed  the  Gorge,  formed 
by  an  apparent  fissure  in  the  range  of  altered  and  volcanic  rocks. 
This  character  of  country  continues  till  we  reach  Pamasala  about 
20  miles  above  Buddrachellum,  with  the  exception  of  one  spot, 
Riagoodum  (right  bank)  6  miles  south  of  Buddrachellum,  where 
the  first  appearance  of  a  sedimentary  deposit  occurs.  It  consists 
of  beds  of  sandstone  very  various  in  texture,  deeply  tinged  with  iron, 
and  having  veins  of  a  harder  sandstone,  containing  a  larger  per- 
centage of  iron  traversing  this  mass  in  various  directions.  It  is 
very  uneven  in  its  bed  and  much  disturbed,  the  average  dip  is  to 
N.  W.,  in  amount  20.° 

Between  Parnasala  and  Lingala  we  again  have  sedimentary  beds, 
consisting  of  very  coarse  conglomerates  and  breccias,  the  latter 
containing  angular  fragments  of  limestone. 

The  course  of  the  river  is  now  for  some  distance  entirely  through 
a  country  formed  of  stratified  rocks,  the  out-croppings  of  which 
are  at  frequent  intervals  to  be  seen  projecting  into  the  stream  and 
on  its  banks. 

These  sedimentary  beds  extend  into  the  country  on  the  right 
bank  only,  on  the  left  bank  a  range  of  hills  composed  of  metamor- 
phic  rocks  extend  along  the  course  of  the  stream.  These  consist 
of  sandstones  that  have  undergone  various  amounts  of  alteration  in 
some  places  rendered  only  partially  crystalline  by  the  action  of  the 
volcanic  heat,  whilst  in  others  their  original  character  is  entirely 
lost,  generally  they  do  not  show  any  violent  disturbance  except  at 
particular  places,  these  are  at  Buddrachellum,  Enchampilly  and 
Aheree,  and  form  the  points  of  obstruction  in  the  navigation  of  the 
stream.  The  stratified  rocks  seen  on  the  right  bank  consist  of 
series  of  sandstones  in  general  character,  resembling  that  already 
described  as  occurring  at  Riagoodum.  They  are  occasionally  much 
disturbed  and  contorted,  in  one  place  opposite  Nargarum,  they  are 
standing  vertical,  the  surface  of  beds  being  scored  and  polished  by 
the  attrition  of  the  beds  upon  one  another ; — where  however  a  gene- 
ral inclination  of  the  beds  is  to  be  ascertained,   it  is  to  the  W. 


JULY — SEPT.  1857.]   at  Koia  on  the  Godatery,  261 

occasionally  a  little  to  the  S.  of  W.  and  sometimes  to  the  N.  of  W., 
the  direction  of  the  river  being  N.  W.,  at  this  part  we  are  travers- 
ing in  our  course  up  the  channel  from  the  lower  to  the  higher  of 
the  stratified  rocks. 

We  continue  in  this  upward  direction  in  the  series  until  we  reach 
Yeytoor,  where  occur  the  uppermost  beds  I  was  able  to  exa- 
mine. These  consistof  very  uniformly  stratified  limestones  fiinchesto 
18  inches  thick,  the  layers  parted  by  soft  clays  and  fibrous  limestone, 
of  these  there  were  only  visible  above  the  water  in  the  river  12  or 
15  feet  in  thickness,  above  these  occur  beds  of  deep  red  marls,  and 
variegated  clays,  their  inclination  is  very  small  being  about  5° 
only,  and  to  the  W.  S.  W. 

From  Yeytoor  to  Taicologodeen  the  course  of  the  river  leads 
us  downwards,  in  the  series  again  we  pass  over  red  and  pink  clays, 
and  lastly  to  a  white  sandstone,  at  the  latter  place.  Immediately 
after  Taicologodeen  we  came  into  the  metamorphic  rocks  forming 
the  Enchampilly  barrier. 

After  passing  over  about  12  miles  of  these,  there  occur  near  the 
village  of  Punkenna  beds  of  limestone,  very  similar  in  external 
appearance  to  those  seen  at  Yeytoor,  they  are  in  thickness  from 
12  to  18  inches  and  parted  by  thin  seams  of  clay  and  fibrous  lime- 
stone, their  dip  is  to  the  N,  E.  about  5°  to  10"*, — at  low  states  of 
the  water  in  the  river,  they  are  seen  on  both  banks,  a  considerable 
extent  in  superficial  area  being  on  the  left,  but  owing  to  their  low 
inclination  a  small  amount  only  in  thickness  can  be  observed. 

From  this  point  to  Nuggrum,  we  have  frequent  opportunities  to 
observe  the  beds  on  both  banks  of  the  river,  the  general  dip  of 
them  is  N.  E.,  the  course  of  the  river  being  N.  W.  we  traverse 
along  the  strike  of  these  beds  somewhat  however  to  the  deep ;  we 
reach  the  lowermost  beds  on  the  right  bank  opposite  Nuggrum  ; 
they  consist  almost  entirely,  of  ferruginous  sandstone,  of  various 
degree  of  coarseness  and  traversed  by  numerous  veins  of  a  harder 
description  of  the  same  material. 

Between  Punkenna  and  a  point  in  the  river  opposite  Mahadeo- 
pore,  we  get  at  very  low  states  of  the  water  in  the  river  a  small 
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extent  of  mottled  clays,  these  again  outcropping  at  Sironcha  where 
we  have  left  the  main  stream  of  the  Qodavery  for  its  tributary  the 
Pranheeta,  these  are  the  immediate  underlyers  of  the  limestone  beds 
at  Punkenna  as  inferred  from  their  relative  position  and  their  dip, 
and  subsequently  confirmed  by  the  boring  to  be  the  case. 

At  Sironcha  the  Fort  stands  upon  a  hill,  the  side  of  which  to- 
wards  the  river  presents  a  steeply  scarped  face,  and  good  section 
of  these  clays,  they  are  here  very  hard,  very  various  in  colour  from 
a  deep  red  to  a  fine  pink  and  grey,  they  dip  to  the  N.  E.  or  N. 
N.  E.  about  20"^,  they  consist  of  layers  of  3  to  6  feet  in  thickneti, 
the  lowermost  layers  being  interstratified  with  the  uppermost  beds 
of  the  sandstone  series  beneath. 

At  Nuggrum,  a  well  exposed  section  of  this  sandstone  shows 
that  the  alternation  with  these  clays  has  ceased,  as  also  on  the  op- 
posite bank  of  the  river  we  have  still  lower  beds  of  sandstone  with- 
out clays. 

Proceeding  again  up  the  river,  the  Sironcha  clays  are  seen  to 
continue  for  some  little  distance  on  the  left  bank,  exposing  beds 
above  those  at  Sironcha,  they  assume  a  much  deeper  red  colour 
here,  on  the  right  bank  we  have  the  sandstone  occasionally  ap- 
pearing. 

The  limestone  at  Kota  is  the  next  rock  to  be  seen,  it  has  a  N.  £. 
dip  of  about  5°,  the  general  inclination  of  the  beds  from  the  £a« 
champilly  barrier  to  this  point. 

The  banks  of  the  river  for  some  distance  are  now  alluvial  soil, 
until  the  villages  of  AnnumpuUy  and  Sumpatum,  here  we  have  a 
whitish  sandstone  with  a  layer  of  red  clay ;  in  the  bed  of  the  river 
immediately  above  this  point  I  observed  lumps  of  limestone  and 
red  clay  in  appearance  closely  resembling  the  beds  at  Kota«  the 
stone  is  not  any  where  on  the  banks  exposed  in  situ,  but  from  the 
fragments  found  being  large  and  angular,  not  worn  at  all  on  their 
edges  their  position  is  without  a  doubt  at  this  place  and  outcrop 
only  concealed  by  the  water. 

This  is  the  last  point  in  my  observation  along  the  river  of  the 
unaltered  sedimentary  rocks,  those  next  exposed  are  metamorphic 
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in  character  and  continue  to  Aheree,  the  extremity  of  my  journey 
in  this  direction. 

Such  was  the  information  afforded  in  the  course  of  my  journey 
up  the  river ;  I  had  passed,  in  travelling  from  the  Doomgoodiem  to 
the  Enchampully  barriers,  over  a  series  of  conglomerates  and  sand- 
stones, and  subsequently  beds  of  limestone,  having  a  tolerably  uni- 
form dip  to  the  S.  W.  and  from  Enchampully  westward,  over  what 
appeared  to  be  the  same  series  in  an  inverse  order  commencing 
with  the  limestone  and  having  an  inclination  to  the  S.  E.  or  in  the 
opposite  direction,  all  of  these  dipping  towards  an  imaginary  line 
or  synclinal  axis, — this  line  passes  through  a  point  midway  between 
Yeytoor  and  Waragooroo,  in  a  direction  slightly  to  the  westward  of 
north. 

That  they  were  the  same  series  was  evident,  from  the  order  of  su- 
perposition of  the  various  beds,  and  from  the  fact  of  the  identity 
of  the  limestone  being  clearly  made  out  at  two  points,  viz.  at  Yey- 
toor and  at  Eota,  by  the  abundance  of  fish  scales  of  the  same  cha- 
racter being  found,  at  these  two  places. 

In  the  town  of  Mahadeopore,  a  red  sandstone  is  seen  cropping 
out,  with  the  same  hard  iron  veins  traversing  it  as  in  the  neigh- 
bouring river  bank,  and  still  further  to  the  S.  W.  about  3  miles 
from  Mahadeopore,  a  small  range  of  hills  called  Guntay  Magoota, 
presents  on  its  western  side,  a  well  exposed  section  of  200  to  300 
feet  in  height.  These  beds  are  sandstone  throughout  in  strata  of 
8  feet  and  upwards  in  thickness,  the  lower  beds  being  very  hard 
and  compact :  the  upper  beds  as  seen  at  the  top  of  the  hill,  con- 
tain angular  fragments  of  indurated  clay,  white  or  reddish  in  color 
or  composed  of  thin  layers,  alternately  white  and  reddish ; — sandstone 
containing  these  fragments  of  clay,  is  to  be  seen  near  Nargarum, 
south  of  Yeytoor,  it  no  doubt  is  the  same  bed,  dipping  from  this 
place  under  the  limestone  to  Quntay  hills. 

The  beds  at  Guntay  dip  to  the  N.  E.  about  lb""  to  SO"",  they  are 
much  niore  uniform  in  the  direction  of  their  dip  than  on  the  river 
bank,  where  their  close  proximity  to  the  line  of  the  fault  running 
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aloBg  tlie  eastern  or  Nagpore  side  from  Baddracliellum,hafl  caosed 
them  to  be  much  disturbed  in  places,  on  this  account  it  is  very  dif- 
ficult to  ascertain  their  general  inclination  either  ia  amount  or  di- 
rection, and  a  large  number  of  observations  were  requisite  before 
this  could  even  be  surmised. 

At  Kota  the  beds  of  limestone  dip  at  a  very  low  angle  and  a  very 
small  amount  in  thickness  of  the  beds  can  be  observed  ; — resting  im- 
mediately upon  them  is  alluvial  soil,  forming  the  river  bank  at 
this  place  :  for  some  distance  both  up  and  down  the  stream,  the 
nearest  place  where  beds  lying  beneath  those  at  Kota  is  to  be  seen 
is  at  Annaveram,  one  mile  distant, — here  a  whitish  sandstone  crops 
out  having  also  a  N.  E.  dip  ;  by  comparing  the  inclination  of  the 
strata  at  Kota  and  the  distance  between  these  two  places,— I  foand 
the  thickness  of  the  intervening  beds  could  not  exceed  much  if  it 
all  200  feet, — having  started  my  boring,  therefore,  at  Kota  I  deter- 
mined to  continue  it  there  and  examine  as  much  as  possible  of  these 
concealed  strata,  which  I  could  nowhere, — either  up  or  down  the 
river,  examine  sufficiently  in  detail  at  the  surface. 

The  boring  was  commenced  on  the  19th  of  March,— on  the  6th 
of  May,  it  had  reached  111  feet  in  depth  and  come  upon  a  bed  of  red 
sandstone ;  this  proved  about  5  feet  in  thickness,  and  was  succeeded 
by  blue  clay,  and  sandstone  alternately ;  we  continued  the  boring 
until  th«  14th,  when  it  had  reached  the  depth  of  145'  8''  and  was 
in  a  white  sandstone  much  resembling  that  I  had  seen  cropping  out 
at  Annaveram  and  which  I  concluded  to  be  the  same. 

The  boring  was  through  80  feet  of  very  hard  limestone  beds, 
with  partings  of  thin  beds  of  shaly  and  fibrous  limestone  and  clayi, 
after  which  a  series  of  hard  calcareous  clays  and  marls,  variegated 
in  color,  or  of  decided  blue  or  red,  until  the  sandstone  was  reach- 
ed ;  no  where  did  I  perceive  the  slightest  trace  of  Coal. 

♦  A  section  of  the  ground  as  shown  by  this  boring  is  appended. 

Through  the  limestones  and  succeeding  clays,  our  tools  brought 
up  frequently  traces  of  the  fish  remains  mentioned  below. 


•  Vide  Plat«  II 
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I  was  somewhat  surprised  I  did  not  pass  through  in  boring  the 
bituminous  shale  alluded  to  by  Dr.  Walker  in  his  report,  upon  ex- 
amination of  the  beds  in  position  above  those  I  was  boring  through 
however,  I  found  this  substance  interstratified  with  thin  layers  of 
sandstone  about  1  inch  thick,  and  layers  of  limestone,  and  at  the 
same  time  quantities  of  the  fish  remains.* 

Organic  Remaim.  At  Kota  in  the  limestone  beds,  I  found  great 
abundance  of  fi.sh  scales,  no  doubt  similar  to  those  brought  from 
this  spot,  by  Drs.  Walker  and  Bell,  they  proved  of  much  value  to 
me  as  identifying  the  beds  at  Yeytoor,  where  I  also  found  then\, — 
with  those  at  Kota. 

At  Yeytoor,  I  also  found  impressions,  answering  the  description 
given  of  the  Crocodilian  remains  found  by  Dr.  Bell. 

At  Sumpatum,  in  the  white  sandstone,  the  immediate  underlyer 
of  the  marls  and  clays  of  the  limestone  series,  there  occur  very  large 
silicified  trunks  of  trees,  they  are  in  considerable  number  and  by 
the  action  of  the  water  wearing  away  the  enclosing  sandstone,  they 
are  seen  prominently  projecting  from  the  surface  of  the  rock. 

Near  the  same  place  and  in  this  sandstone  are  a  number  of  he- 
mispherical calcareous  projections  in  size  from  12  to  18  inches  dia- 
meter,— a  sketch  of  one  is  appended.* 

In  the  bed  of  the  river  in  several  places  I  found  masses  of  Lignite, 
it  is  of  a  jet  black  color,  and  from  its  frequent  occurrence  has  no 
doubt  been  instrumental  in  giving  the  reputation  to  the  Oodavery 
river,  as  being  a  coal  producing  district.  It  does  not  appear  to 
exist  in  beda,  but  in  isolated  masses  in  the  alluvium  from  which 
it  is  washed  out  by  the  action  of  the  river. 

One  piece  was  inclosed  in  the  sandy  bed  of  the  river,  surround- 
ed by  heaps  of  large  water  worn  pebbles,  with  which  it  could  never 
have  been  transported  on  account  of  its  extreme  friability,  the  cen- 
tral portion  is  silicified  and  preserves  apparently  the  structure  of 
the  original  wood  from  which  it  has  been  converted,  the  outer  coat- 
ing is  the  lignite  in  various  states  of  carbonization,  part  being  brown 

•  Vid«  Plate  III. 
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and  preserving  the  original  texture  of  the  wood,  and  atill  even  flexi- 
ble, whilst  other  portions  are  completely  conyerted  to  a  substanee 
having  all  the  appearance  of  coal.  The  silicified  nucleus  is  tra- 
versed by  veins  of  iron  pyrites.  Great  numbers  of  these  silicified 
pieces  of  wood  are  met  with,  in  every  part  of  the  bed  of  tne  river. 

In  the  Tal  river,  a  small  tributary  of  the  Godavery,  running  into 
it  near  Lingala,  I  observed  in  my  return  journey, — the  debris  of  a 
slaty  coal,  not  in  isolated  masses,  but  thickly  scattered  over  the 
river  bed,  it  had  been  washed  from  its  position  in  the  banks  or  in 
some  of  the  nullahs  of  this  river. 

It  was  unfortunate  that  this  material  did  not  come  to  my  notice 
earlier ;  as  it  would  have  been  very  desirable  to  make  some  exami- 
nation of  the  district,  through  which  the  Tal  runs,  the  monsoon 
rains  hovever  had  commenced  on  my  arrival  there  and  rendered  an 
expedition  into  this  unexplored  district  impracticable  this  season. 

Mr.  Tuke  in  his  survey  of  the  Sebbery  river  mentions  the  fac* 
of  a  report  that  coal  exists  up  that  valley,  as  the  Tal  riverrans  into 
the  same  line  of  country  that  report  seems  to  be  confirmed  in  proba- 
bility by  the  finding  of  the  material  in  the  Tal. 

The  line  of  fault,  before  alluded  to,  as  observable  along  the  whole 
course  of  the  river  has  a  tolerably  general  direction  to  the  N.  E., 
points  of  greatest  disruption  and  alteration  being  observable  at  the 
Buddrachellum,  Enchampilly  and  Aheree  Barriers ; — at  these  places 
the  beds  are  turned  up  on  end,  and  contorted  in  every  possible 
manner, — at  the  intermediate  places  the  whole  masses  of  country 
seems  to  have  been  upheaved,  the  beds  preserving  a  tolerably  ho- 
rizontal position  ;  this  feature  is  well  observed  in  the  hills  south  of 
Dewulmuree,  where  the  strata  can  be  traced  running  in  horizontal 
lines  from  hill  to  hill,  the  intervening  valleys  having  been  formed 
by  the  washing  away  of  portions  of  these  beds; — towards  the  lower 
part  of  the  river,  at  Eota  and  also  at  Albaka  the  beds  have  an  in- 
clination downwards  from  this  line  of  fault,  so  that,  in  travellifig 
in  a  north  easterly  direction  from  the  river,  a  recurrence  of  the  series 
described,  or  portion  of  it,  may  be  expected  to  be  again  met  with.   I 
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was  informed  by  Dr.  Jerdon  who  had  just  traversed  this  country  that 
he  had  there  seen  ferruginous  sandstone  of  great  thickness,  and  also 
that  it  contained  some  thin  seams  of  coal. 

The  river  bed  at  Dewulmuree  is  entirely  composedof  altered  rocks, 
inclined  at  a  very  high  angle,  amongst  them  the  Eota  limestone  and 
its  accompanying  red  clays  can  be  clearly  made  out,  also  in  the  jun- 
gle path  between  Dewulmuree  and  Aheree,  they  are  again  seen  much 
broken  up  and  disturbed*— (Fig.  1)  is  a  section  taken  along  this 
road. 

Fig.  I 
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In  the  papers  published  in  the  transactions  of  the  Geological  So- 
ciety* on  the  Geology^of  the  neighbourhood  of  Nagpore,  it  is  stated 
that  the  Godavery  sandstones  extend  into  the  district  around  Nag- 
pore, the  series  there  detailed  is  ferruginous  sandstone,  laminated 
sandstone,  clay  shale  and  limestone,  the  limestone  being  the  lowest 
in  the  order  of  superposition,  according  to  this  description  the  series 
at  Nagpore  can  hardly  be  identical  with  that  of  the  Godavery  as  it 
will  be  observed  that  the  relative  position  of  the  sandstone,  and 
limestone  series  is  reversed  at  Kota,  the  limestone  being  upper- 
most. I  observed  in  the  hills  above  Kota  to  the  N.  E.  or  deep  of 
the  limestone,  beds  of  sandstone,  but  I  considered  the  evidence  to- 
lerably conclusive  of  their  being  upheaved  and  not  overlying  beds, 
being  on  the  opposite  side  of  the  line  of  fault  I  have  before  allud- 
ed to,  to  that  of  the  limstone. 


*  In  Quarterly  Journal,  Vol,  XI.  Ft.  3, 
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The  following  is  a  section  of  the  beds  as  exposed  along  the  rirer 
from  the  limestone  at  Kota  northwards. 


The  sandstone  at  a  &  has  a  distinct  cleavage  structure  running 
across  the  planes  of  stratification  inclined  10**  to  the  W.  it  is  very 
close  and  compact,  but  still  preserves  its  granular  texture,  the  face 
a  5  is  scored  and  polished,  the  beds  seen  at  Atta  Kota  have  the 
same  dip  but  are  less  compact,  this  sandstone  forms  the  range  of 
hills  to  the  north  of  Kota. 

At  C,  the  beds  of  limestone  become  horizontal  and  subsequent- 
ly dip  in  an  opposite  direction  to  their  general  inclination,  there  ii 
here  a  thin  bed  of  laminated  or  micaceous  sandstone. 
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XII.     On  the    Oxymel   process  in  Photography.     By  J. 
Tawse,  Madras. 

My  difficulties  with  Oxymel  have  been  of  two  kinds,  and  which 
from  what  I  have  heard  I  believe  are  very  generally  met  with  in 
this  country. 

The  first  of  these  was  rather  humiliating  in  its  nature.  After  t 
picture  had  been  obtained  sometimes  at  a  considerable  distance 
from  my  place  of  residence,  on  proceeding  to  wash  the  plate  after 
the  development  the  entire  film  of  Collodion  came  away  in  sections 
leaving  nothing  but  the  bare  glass.  I  was  at  first  inclined  to  at- 
tribute this  to  a  peculiar  state  of  the  Collodion,  or  to  an  acid  bath 
which  I  was  told  was  productive  of  this  consequence.  The  Collo* 
dion  used  however  was  successively  Hockin's,  Thomas's,  and 
Home's,  and  my  bath  when  I  first  commenced  was  perfectly  neutral 
to  test  paper.  It  then  occurred  to  me  to  roughen  the  margin  of 
the  plate  not  simply  on  the  edges  but  on  a  space  |  of  an  inch  all 
round  as  has  been  recommended  by  Mr.  Hardwich.  This  succeed- 
ed admirably,  the  film  adhered  perfectly  during  repeated  and  vio- 
lent washings. 

The  second  difficulty  I  experienced  in  the  production  of  a  nega- 
tive picture  was  the  want  of  intensity.  I  followed  the  details  of 
Mr.  Llewellen's  process  minutely,  but  in  each  case  the  result  was 
a  pale  picture,  showing  ill  as  a  positive  and  at  the  same  time  too 
weak  to  print.  After  repeated  experiments  I  find  that  the  remedy 
for  this  is  as  follows,  I  must  first  premise  that  the  developing  so- 
lution I  use  is  the  following  : 

Pyrogallic  Acid i  grain 

Glacial  Acetic  Acid 20    ms. 

Alcohol 10 

As  soon  as  the  plate  is  taken  out  of  the  frame  it  is  immersed  for 
an  instant  in  disUUed  water,  and  then  placed  on  the  levelling  stand. 
A  rapid  washing  so  as  merely  to  wet  the  film  is  all  that  is  required, 
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the  small  quantity  of  organic  matter  remaining  on  it  tending  to 
give  density.  The  picture  is  then  to  be  brought  out  in  the  usual 
way,  but  in  this  process  I  find  that  a  large  quantity  of  a  40  grain 
solution  of  Nitrate  of  silver  is  required  before  the  image  will  appear, 
viz.  about  5  or  6  drops  to  the  drachm  of  the  developing  solution. 
The  developer  at  this  stage  should  not  be  applied  further  than  is 
necessary  to  bring  out  all  the  details  of  the  picture.  When  this 
is  done  I  wash  the  plate  well  with  common  water  and  then  treat 
with  Cyanide  of  Potassium.  The  picture  is  now  a  bad  positive  and 
requires  deepening.  This  is  done  by  washing  the  Cyanide  well  off 
the  plate,  and  then  again  carrying  on  the  development  with 
Pyrogallic  Acid  and  Nitrate  of  silver,  rocking  the  plate  to  and 
fro  to  make  it  flow  evenly  over  its  surface.  The  high  lights  im- 
mediately deepen  into  beautiful  blacks,  while  the  dark  shadows 
should  remain  clear  and  free  from  any  deposit  of  Metallic  silver. 

In  my  first  experiments  with  Oxymel,  I  developed  at  once  before 
fixing,  and  invariably  got  a  certain  degree  of  foggyness  in  the  dark 
shadows  which  whitened  them  to  such  an  extent  that  they  were 
almost  opaque  and  required  a  long  exposure  to  print  on  paper.  Two 
of  the  negatives  produced  at  the  last  meeting  were  of  this  charac- 
ter. 

The  process  is  extremely  easy  in  all  its  details.  The  following 
formuloe  are  I  find  the  best  in  this  climate. 

Bath. 

Distilled  Water s 1  oz. 

Crystallised  Nitrate  of  Silver SO  grains. 

saturated  with  Iodide  of  Silver  in  the  usual  way.  The  proportion 
of  Iodide  of  Potassium  I  have  used  for  this  purpose  is  5  grains  to 
20  oz.  of  the  silver  solution.  After  filteration  I  add  to  every  20 
oz.  of  the  Bath  10  minims  of  glacial  Acetic  Acid.  This  I  find 
tends  to  preserve  the  clearness  of  th€  pictures  under  the  deve- 
loper. 

The  Collodion  must  of  course  be  what  is  commonly  used  for  ne- 
gatives. 
In  this  process  many  failures  are  due  to  the  bad  quality  of  Oxy- 
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mel  U8€d.     It  is  frequently  very  dark^  in  color  owing  to  the  large 
quantity  of  wax  always  present  in  inferior  honey. 

After  the  plate  has  been  washed  for  a  little  in  distilled  water 
after  being  excited  in  the  bath,  it  is  to  be  plunged  into  a  flat  dish 
containing  enough  of  the  Oxymel  bath  to  cover  it.  This  bath  is 
prepared  as  follows,  and  may  be  used  repeatedly. 

O^y™^^ ^  ^^-iFilter. 

Distilled  Water 4    „  J     " 

The  plate  is  left  in  this  bath  for  a  minute  and  is  then  well  drain- 
ed before  being  placed  in  the  Camera  frame.  The  plates  will  keep 
perfectly  well  for  a  week  in  this  climate  even  during  hot  weather. 

The  exposure  is  long,  viz.  with  a  Ross'  4  inch  landscape  lens 
and  ^  in  diaphram  as  much  as  9  or  10  minutes  will  be  needed  to 
bring  out  dense  foliage.  But  this  process  has  one  advantage  over 
others  on  Collodion,  viz.  that  provided  a  sufficient  length  of  ex- 
posure has  been  given,  no  ill  effects  follow  from  over  exposure,  as 
the  picture  seems  to  correct  itself  in  the  development,  fogging  being 
prevented  by  care  being  taken  not  to  carry  the  first  development 
too  far. 

The  picture  is  then  washed  and  dried  in  the  usual  way,  and 
finally  varnished. 
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SELECTIONS. 

Thwaites*  New  Cinghalese  Plants. 
No.  II. 
On  Tetbacrypta  and  Kokoona,  Genera  of  Ceylon  Plants  ;  hy  G. 
H.   K.  Thwaitbs,  Esq  ,  Superintendent  of  the  Royal  Botanic 
Gardens,  Peradenia,  Ceylon, 

(With  two  Plates,  Tab.  IV.  V.) 

I.  Tetbacbypta,   Gard.  et  Champ,    Nat.  Ord.  HamamelideaD  ? 
{Anisophyllea,  Br. ;  Anisophyllum,  Don.) 

TetrvLcrjY^idL  cinnamomoides,  Gard.  et  Champ,  tn  ^oo^.  Joum.Bot,  et 
Kew  Garden  Misc.  v,  \,  p,  314*.  Anisophyllum  Zeylanicum, 
Benth,  in  Niger  Flora^p.  342,  et  Appendix,  p,  575.     Tab.  IV. 

Hab.  Mountains  of  the  Central  and  Western  Provinces  of  Ceylon ; 
alt.  3000  ped.  Herb.  Hort.  Bot.  Reg.  Perad.  n.  2205.  Nom 
vern.  "  WellepeyennaJ*^ 

Arbor  ramosa  40-50-pedali8,  cortice  Isevi.  Rami  inferiores  hori- 
zontales,  superiores  suberecti ;  ramulis  appresse  puberulis.  Folia 
disticha,  coriacea,  breve  petiolata,  lanceolata,  cordato-acuminata, 

*  The  generic  name  has  occasioned  a  great  deal  of  confusion.  Brown 
first  proposed  the  genus,  for  a  West  African  species  that  yields  a  large 
edible  fruit  (in  Hort.  Soc.  Trans.  voL  v.  p.  446),  under  the  name  of  Ani'* 
sophyllea,  but  gave  no  description.  Don,  in  his  West  African  collections, 
applied  the  name  Anisophyllum,  Don,  MSS.,  to  the  same  plant.  Mr. 
Bentham,  in  the  Niger  Flora,  took  up  Don's  name  for  the  West  African 
plant,  referred  it  doubtfully  to  Rhizophorea,  and  added  in  a  note  a  des- 
cription of  the  Ceylon  species  drawn  up  from  Mr.  Walker's  specimens. 
In  the  same  year,  or  perhaps  the  previous  year,  Gardner  and  Champion 
published  Tefracrypta  in  the  *  Madras  Journal  of  Science'  we  believe,  and 
subsequently  in  the  Kew  Garden  Miscellany,  and  referred  it  to  Hamatne- 
lldeee.  In  the  supplement  to  the  Niger  Flora  Mr.  Bentham  points  this 
out,  and  states  that  the  name  AnisophyUea  of  Brown  has  the  priority. 
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basi  angustata,  5-ncrvia,  utrinque  glaberrima  ;  juniora  rubra ; 
paria  vematione  opposita  dissimilia  squamaeformia,  unico  S-nerri 
marginibus  involutis  demum  explanato  foliaceo,  altero  l-nerri 
plano^stipulam  refe rente  cito  deciduo.  Eacemi  supra- ax illaref, 
Bolitarii  v.  gemini,  strigoso-puberuli.  Flores  parvi,  subsessiles, 
bracteati.  Braciem  minutae.  CalycU  limhus  superus,  4-fidaSy 
lobis  acutis,  valvulia  persistentibus.  Petala  minuta,  camosola, 
laciniata,  »stivatione  induplicativa,  scgmentis  5  linearibus  su- 
bulatis.  Stamina  8,  altema  breviora,  filamentis  subulatis  caljce 
insertis  ;  antbcris  versatilibus  longitudinaliter  dehiscentibos. 
Styli  4,  crecti,  conico-dubulati ;  stigmatibus  capitatia.  Otarivtm 
4-loculare  ;  loculis  l-ovulatis  ;  ovulis  pendulis  anatropis.  Prue- 
tu8  indebisccns,  abortu  1-spermus.  Semen  pendulum,  albumi- 
nosum  ? 

TbiB  is  a  handsome  tree,  40  feet  and  upwards  in  height :  its  fcood 
is  Tery  hard  and  valued  by  the  Cinghalese  for  building  purposes. 
Young  tiems  and  leavet  downy,  of  a  bright-red  colour.  The  dissi- 
milarity in  the  pairs  of  young  leaves  is  very  remarkable,  one  being 
flat,  single-nerved,  and  soon  falling  away,  whilst  the  other  is  five- 
nerved,  has  involute  margins,  grows  rapidly,  and  is  carried  up  by 
the  elongating  stem  to  some  distance  above  the  smaller  one.  Oid 
leaves  coriaceous,  dis\ichou8,  alternate,  shortly  petioled,  3-4  inches 
long,  1  inch  broad,  lanceolate,  tapering  to  a  long  narrow  blant 
point :  nerves  five,  strong,  parallel.  Racemes  single  or  in  pairs 
from  the  upper  part  of  a  large  scar,  which  extends  upwards  from 
the  axil  of  the  leaf,  pendulous  or  nodding,  1-1}  inch  long,  pube- 
scent, eight- to  twelve-flowered.  Flowers  nearly  sessile,  with  small 
bracts,  white,  1  line  long,  pubescent.  Calyx  of  four  valvate  co- 
riaceous green  lobes.  Corolla  of  as  many  small  incurved  white 
petals,  seated  on  the  calyx,  split  below  tbe  middle  into  subulate 
lacinise.  Stamens  eight,  alternately  longer  and  short ;  filaments 
subulate  ;  anthers  versatile  ;  pollen  minute,    elliptical,  with  a  dark 

Under  these  circumstances  we  have  thought  it  desirable  to  retain  the  name 
Tetracrypta^  both  because  it  was  accompanied  with  the  first  published 
account  of  the  genus,  and  because  it  was  the  only  one  to  which  Mr. 
Thwaites  appears  to  have  had  access. 
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central  line.  Ovary  inferior,  four-celled,  with  four  erect  styles 
and  small  capitate  stigmas  ;  cells  with  one  anatropous  ovule,  pen- 
dulous from  the  summit  of  each.  Fruit  coriaceous,  grooved,  ellip- 
tical-ovate, with  a  narrow  top  and  persistent  calyx,  one-celled,  with 
one  pendulous  seed,  which  has  only  heen  collected  unripe,  but 
appears  to  be  albuminous  and  to  have  an  axilc  embryo. 

Plate  IV.  Fig.  1,  2.  Very  young  leaves  and  stipules  in  verna- 
tion. 3.  Flower.  4.  Vertical  section  of  the  same.  5.  Petal.  6. 
Stamens.  7.  Transverse  section  of  ovary.  8.  Branch  and  nearly 
ripe  fruit.  9.  Vertical  section  of  immature  fruit.  10.  Ditto  of 
nearly  ripe  fruit : — all  hut  Jig.  8  and  10  magnified, 

II,  KoKOONA,  2%W7.,  gen.  nov.    Nat.  Ord.  Ilippocrateacese. 

Gen,  Char.  Calyx  brevis,  persistens,  margine  5-lobo.  Petala  5, 
aBstivatione  contorta,  firma,  concava,  glanduloso-punctata,  deci- 
dua.  Stamina  6,  petalis  alterna ;  filamentis  basi  disco  glandu- 
loso  immersis  ;  antheris  oblongis,  introrsis,  longitudinaliter  de- 
hiscentibus.  Ovariufn  disco  iramersum,  3-loculare,  loculis  4-ovu- 
latis  ;  ovulis  biserialibus,  adscendentibus,  anatropis.  Stylo  brevi, 
conico ;  stigmate  capitato,  3-lobo.  Capsula  3-loculari8,  loculis 
4-spermis.  Semina  late  alata,  exalbuminosa,  erecta  ;  embryone 
orthotropo,  cotyledonibus  planis,  radicula  infera. — Arbor  ingens, 
ramosa,  cortice  rugoso.  Folia  opposita,  petiolata^  obovata  vel  re' 
tusa,  versus  petiolum  angustata,  obscure  remote  crenulata,  lavia, 
coriacea,  subtus  minute  glanduloso-punctata^  stipulata.  Stipulso 
minutcgy  colorata,  acutai^  subpersistentes,  Inflorescentia  paniculata, 
axillaris,     Bracteoe  minutes,     Flores  pedicellati,  laves. 

Kokoona  Zeylanica,  Thw.     Tab.  V. 

Hab.  Central  provinces  of  Ceylon,  Ambagamowa  district;  elev. 
4000  feet.    Herb,  Hort.  Reg.  Bot.  Peradeniensis,  No.  2584.     « 

A  large  forest-tree,  60  feet  or  upwards  in  height,  much  branch- 
ed especially  towards  the  top.  Bark  rough,  when  cut  of  a  yellow 
colour,  somewhat  corky.  Leaves  dark  green,  smooth,  underneath 
paler,  with  very  numerous  minute  dark  red  glandular  dots.  Sti- 
pules very  minute,  deep  red,  subper  sis  tent.  Panicles  axillary,  ra- 
ceme-like.   Bracts  very  minute,  acute.    Flowers  dull  yellowish- 
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brown.  Calyx  minute,  with  five  shallow  lobes,  persistent.  Petals 
five,  concave,  firm  in  texture,  with  minute  pale  glandular  dots  on 
the  inner  surface,  twisted  in  aestivation.  Stamens  five,  alternate 
with  the  petals,  inserted  into  depressions  of  the  dark  green  angular 
disc.  Ovary  three-celled,  each  cell  wilh  four  ascending  anitro- 
pal  ovules.  Style  short.  Sligma  capitate,  somewhat  three-lobcd. 
Capsule  1-4  inches  long,  oblong,  bluntly  triangular,  three-valvcd, 
three  celled.  Seeds  imbricated,  winged,  erect,  exalbuminous.  Wing 
very  broad,  oblong,  truncate  or  blunt.  Embryo  orthotropal ;  coty- 
ledons flat. 

In  habit  and  general  appearance  thi^  plant  resembles  the  Celas- 
tracecB,  though  it  would  seem  to  differ  almost  as  much  from  mem- 
bers of  that  natural  family  as  do  the  Hippocrateaee<s^  from  all  the 
genera  of  which  latter  Order  it  differs  in  having  five  stamens. 

The  yellow  bark  is  sold  in  the  bazaars,  and  when  pounded  is 
used  by  the  Cinghalese  as  a  kind  of  cephalic  snuff,  being  mixed 
with  ghee  and  introduced  into  the  nostrils  in  order  to  relieve  severe 
headache,  by  encouraging  a  copious  secretion  from  the  nose. 

The  native  name  of  the  tree  is  Kokoon,  which  has  suggested  the 
generic  name. 

Plate  V.  Fig.  1.  Flower.  2.  Stamen.  3.  Ovary  and  disc  cut 
longitudinally.  4.  Transverse  section  of  the  same.  5.  Small,  imma- 
ture capsule.  6.  Transverse  section  of  the  same.  7.  8.  Seeds.  9. 
Branch  and  stipules  i-^allbuljiy,  5  and  6  magnified, — Keto  Mieeel 
Vol   V.  p,  378. 


Asia  Sugar  Factory. 

My  visit  to  Aska  has  enabled  me  to  gain  much  information 
regarding  tho^  manufacture  of  sugar,  while  my  tour  through  the 
country  has  admitted  of  my  following  up  an  enquir}'  I  begun  in 
Rajahmundry  as  to  the  profits  from  its  cultivation.  The  result  of 
my  observations  is  a  conviction  that  it  is,  to  the  interest  of  Govern- 
ment to  encourage  the  growth  of  this  article  to  the  utmost,  and  if 
that  is  done  I  am  confident  that  it  will  become  the  great  crop  of 


JULY — SEPT.  1857.]    AsJca  Sugar  Factory.  277 

the  whole  District  of  Qanjam,  yielding,  as  it  will,  a  profit  far  ex- 
ceeding that  from  any  of  its  other  products. 

The  Aska  factory  has  been  raised  to  its  present  state  of  perfec- 
tion  by  the  most  indefatigable  energy,  through  many  years  of  diffi- 
culty and  loss.  It  is  now  in  very  high  order  and  capable  of  manu- 
facturing more  than  12,000  tons  annually,  a  very  much  greater 
quantity  of  sugar  than  the  District  yields  at  present,  and  the  diffi- 
culty it  has  now  to  contend  against,  is  the  deficiency  of  supply.  If 
my  information  is  correct,  the  whole  extent  of  land  cultivated  with 
sugar  in  the  District  is  between  3  and  4,000  acres,  which  with  a 
fair  allowance  for  loss,  occasioned  by  insufficient  means  of  irriga- 
tion, floods,  and  other  accidents,  does  not  yield  more  than  4,50,000 
pots  of  Qoor  ;  sufficient  for  the  manufacture  of  about  4,500  tons  of 
the  fine  yellow  sugar  exported. 

The  Aska  works  have  not  the  command  even  of  this  supply ; 
there  is  not  only  a  considerable  home  consumption,  but  there  is  a 
great  demand  for  sugar  in  the  south  of  Orissa  and  in  Nagpore 
which  leads  to  an  active  competition  in  the  purchase  and  although 
the  price  has  been  raised  lately,  and  the  quantity  brought  into  the 
factory  at  the  time  I  was  there  varied  from  4,000  to  5,000  Rupees 
worth  daily,  there  is  still  a  fear,  lest  the  quantity  should  be  too 
small  to  make  the  work  pay  a  fair  profit  for  the  season's  working. 
The  lowest  quantity  of  sugar  that  should  be  turned  out  from  these 
works  should  be  3,000  tons  a  year ;  which  with  the  present  low 
farming  would  be  produced  on  4,000  acres  of  land,  but  with  the 
greater  capacity  of  the  Aska  Machinery  and  the  native  demand  for 
consumption,  and  export  by  land,  we  have  evidently  a  market 
which  can  only  be  supplied  by  the  Government  giving  every  en- 
couragement to  the  growth. 

It  would  answer  well  enough  for  Europeans  to  take  up  the  cul- 
tivation of  sugar,  as  the  profit  from  a  manageable  area  would  be 
sufficient  inducement.  In  this  respect  it  differs  from  the  cultiva- 
tion of  grains  and  seeds  and  from  cotton  also  which  are  produced 
in  so  small  quantity  from  each  year  that  the  cost  of  management 
would  absorb  too  much  of  the  profit,  if  an  European  undertook  it. 
Nor  has  sugar  the  great  disadvantage  ef  being  a  precarious  crop  as 
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Indigo  is ;  only  one  precaution  is  necessary ;  and  that  in  Qanjam 
is  easily  provided  for,  the  supply  of  water  throughout  the  year 
should  be  secure.  It  is  difficult  to  understand  why  Europeans 
have  not  taken  up  this  cultivation,  I  find  that  the  land  will  yield 
an  equal  weight  of  sugar  with  land  in  the  West  Indies ;  there  is  t 
market  for  the  produce  at  hand,  and  labour  to  be  had  at  2  pence 
a  day.  Yet  the  inhabitants  of  this  country  are  emigrating,  and 
some  even  going  to  the  West  Indies  to  work  on  the  very  same  cul- 
tivation, with  no  one  single  advantage.  The  whole  difiference 
between  the  two  countries  that  causes  this  remarkable  state  of 
things  is  that  there  is  capital  in  the  one  country,  and  not  in  the 
other. 

If  English  settlers  brought  their  money  and  intelligence  to  bear 
upon  this  cultivation,  Ganjam  could,  I  am  convinced,  undersell  all 
the  great  sugar  growing  countries  of  the  world ;  but  we  need  not 
wait  for  them.  There  is  a  population  sufficient  and  as  much  en- 
terprize  as  could  be  expected,  and  if  the  Government  acting  in  the 
capacity  of  landlord,  did  all  that  is  in  its  power  to  help  the  cul- 
tivators, it  might  without  taking  any  part  in  the  actual  cultivation 
or  advancing  money,  give  such  a  stimulus  to  the  growth  of  sugar, 
as  would  make  it  the  great  staple  of  the  District. 

In  looking  through  the  expenses  of  sugar  cultivation,  I  find  that 
there  is  as  much  enterprize  as  could  be  expected  where  those  who 
bear  the  toil  and  risk,  have  to  pay  the  profits  of  their  work,  to 
those  who  supply  tlie  capital  required.     I  am  told  by  people  of  all 
classes  that  where  the  sugar  grower  works  with  borrowed  money, 
his  cane  yields  him  no  better  profit  than  Rice,  and  those  who  take 
up  the  growth  of  sugar  are  very  often  induced  to  do  so  by  the  trifle 
of  ready  money  they  obtain  as  an  advance  from  the  merchants  to 
secure  the  crop.     The  several  expenses  of  a  sugar  garden  are,  the 
cost  of  the  cuttings  (or  seed  cane.)     The  land  Revenue  ;  prepar- 
ing the  land  by  manuring,  &c.,  watering,  and  buying  or  hiring  the 
mill  and  pans  for  manufacturing  the  Goor.     The  usual  size  of  a 
garden  is  about  10  Burnums  or  2  acres,  the  cuttings  for  which, 
cost  usually  40  Rupees.     The  Assessment  on  the  land  is,  I  believe, 
about  30  Rupees^  I  have  an  account  of  the  cost  of  cultivation,  but 
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I  do  not  trust  it  sufficiently  to  quote  it.  The  cost  of  watering  de- 
pends upon  the  position  of  the  land,  but  sites  are  usually  chosen 
where  irrigation  can  be  had  a  part  of  the  year  and  where  a  very  shal- 
low well  will  supply  water  with  the  least  labour  when  the  irriga- 
tion fails.  The  purchase  of  cuttings  is  in  most  cases  the  greatest 
item  of  expense,  and  as  the  money  has  to  be  laid  out  a  whole  year 
before  the  crop  is  cut,  the  interest  is  very  heavy  upon  that  portion 
of  the  outlay.  The  Revenue  is  also  taken  before  the  crop  is  sold, 
and  money  has  to  be  advanced  on  that  account.  The  cost  of  cul- 
tivation having  in  like  manner  to  be  advanced,  the  land  is  poorly 
worked  and  sparingly  manured,  and  as  the  cost  of  watering  must 
be  kept  down  as  low  as  possible  for  the  same  reason^  land  is  cho- 
sen where  water  is  near  the  surface,  whether  it  is  liable  to  flood,  or 
is  difficult  to  drain,  or  in  other  respects  unsuitable  for  a  sugar  crop. 
In  short  the  cultivation  generally  is  carried  on  under  the  disadvan- 
tages of  the  very  cheapest  farming,  and  as  those  who  lend  the 
money  work  upon  the  common  Indian  principle  of  taking  all  that 
they  can  get  when  they  have  a  chance,  without  reference  to  the 
future ;  the  growers  find  themselves  with  little  profit  even  in  the 
best  seasons,  and  in  case  of  accident  hopelessly  in  debt.  Under 
such  circumstances,  it  is  no  wonder  that  the  extension  of  the  growth 
of  sugar  is  slow,  although  experiment  has  shown,  that  under  good 
farming,  the  profit  from  an  acre  is  very  moderately  estimated  at 
100  Rupees. 

The  Government  might  do  something  to  remove  these  difficulties, 
and  the  European  purchasers  might  also  help.  The  most  import- 
ant step  the  Government  could  take  would  be,  to  secure  a  certain 
supply  of  water  to  land  suitable  for  sugar,  so  as  to  remove  the  cost 
of  working  wells  and  make  water  so  cheap,  that  as  much  may  be 
given  to  the  cane  as  it  can  take  up  and  convert  into  sugar.  This 
will,  if  well  managed,  work  favorably  in  more  ways  than  one.  The 
best  land  may  then  be  chosen  having  soil  suitable,  and  being  ca- 
pable of  good  drainage.  In  Rajahmundry  where  the  wells  were  15 
feet  deep,  working  them  was  so  expensive,  Uiat  a  supply  of  water 
for  an  acre  from  a  channel  flowing  through  the  year,  was  consider- 
ed by  the  ryots  worth  60  Rupees  in  the  saving  of  labour  only ;  so 
wells  are  not  used^  and  the  farming  altogether  is  poorer^  but  the 
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water  would  be  worth  no  less  ;  this  estimate,  it  must  be  remem- 
bered, is  made  by  those  who  had  to  pay  for  the  water,  and  who  cal- 
culated  only  the  cost  of  the  quantity  they  raised  from  the  wells, 
whereas  the  supply  taken  from  the  channels  was  at  least  double 
and  it  contained  a  manure  not  found  in  well  water.  In  conse- 
quence  of  the  very  favorable  climate  of  Qanjam  in  which  rain  falls 
in  almost  every  month  of  the  year,  and  for  7  or  8  months  there  is 
a  stream  in  the  rivers,  the  cost  of  a  constant  supply  of  water  for 
the  year  would  be  smaller  than  it  is  in  most  Districts,  and  as  the 
monsoon  there  is  hardly  less  certain  than  it  is  on  the  western  coast, 
there  would  be  nothing  precarious  in  the  supply  of  water. 

The  works  I  would  recommend  for  this  cultivation  are,  annicuts 
on  the  considerable  streams,  and  tanks  on  the  smaller  tributaries 
so  arranged,  that  when  the  river  failed,  the  tank  water  might  be 
thrown  into  the  channels.  The  country  seems  well  adapted  for 
works  of  this  kind  and  the  land  suitable  for  sugar,  (if  such  irriga- 
tion is  given  to  it)  is  unlimited.  In  speaking  of  this  to  a  wealthy 
land  holder,  he  thought  the  plan  all  very  good,  but  he  believed  the 
whole  soil  of  Qanjam  to  be  so  peculiar,  that  "  bunds  of  tanks 
could  never  be  made  of  it,"  I  need  not  say  that  this  was  purely 
imaginary,  and  Major  Birdwood  will  gladly  undertake  to  prove  to 
the  contrary  as  soon  as  he  has  determined  on  suitable  positions  for 
his  works,  and  obtained  sanction  for  the  sums  required  to  build 
them. 

Another  relief  that  the  Qovemment  might  give  to  the  sugar 
growers  is  to  take  the  Revenue  from  the  land  after  the  crop  is  sold, 
holding  the  land  as  security  ;  I  am  quite  aware  that  there  is  not 
one  Sheristadar  in  the  service  who  would  not  object  to  this ;  and 
it  would  be  a  most  unpopular  move  with  the  influential  people  of 
the  country,  because  it  would  help  to  relieve  the  ryots  from  the 
thraldom  in  which  they  are  held  by  the  capitalists.  So  much  is 
this  mode  of  relief  objected  to,  that  when  a  gentleman  in  Rajah- 
mundry  offered  to  pay  the  kists  for  the  sugar  growers,  a  party  of 
Sowcars  offered  him  3,000  Rupees  not  to  begin  that  system.  If 
the  security  is  good,  the  Government  will  not,  I  am  sure,  object  to 
this  innovation ;  and  I  am  certain,  if  it  was  tried,  it  would  be  found 
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that  no  native  land-owner  would  allow  the  field  to  pass  out  of  his 
possession  that  had  once  yielded  him  the  full  profits  of  a  sugar 
crop.  Land  let  on  such  favourable  terms,  and  supplied  with  water 
for  sugar  the  whole  year  through,  might  well  be  paid  for  at  15  Ru- 
pees the  acre  ;  it  would  be  worth  50  Rupees,  but  15  would  pay  the 
Government  well.  Where  very  high  profits  are  received  from  the 
land,  as  there  would  be  in  this  case,  there  will  soon  be  an  inter- 
mediate man  in  possession  of  it  who  will  be  the  gainer  by  the  re- 
duced Assessment,  not  the  actual  cultivator.  Even  with  the  As- 
sessment I  name,  the  land  would  be  saleable  at  a  high  price,  and 
the  man  of  capital  would  be  the  sugar  grower  ;  the  cultivator 
would  then  be  his  servant ;  paid  it  may  be  from  the  crop,  but  he 
would  not  as  now  have  risked  the  cost  of  cultivation.  The  owner 
who  possesses  land  so  valuable  will  not  only  secure  its  being  cul- 
tivated, but  will  see  that  the  right  crop  is  grown,  and  to  do  this, 
his  terms  with  the  cultivator  must  be  liberal.  I  believe  that 
nothing  would  so  certainly  lead  to  a  class  of  wealthy  land-owners 
as  an  irrigation  suited  to  the  growth  of  sugar,  and  terms  favorable 
to  introduction.  And  I  have  not  yet  seen  any  province  of  the  Presi- 
dency better  suited  to  the  plant  and  its  high  cultivation  than  Qanj am. 

I  have  noticed  the  comparatively  large  sum  required  for  the 
cuttings  of  a  new  sugar  gafden,  and  the  want  of  money  for  pur- 
chasing them  will  be  an  impediment  to  the  growth,  when  the  Go- 
vernment has  done  all  that  I  recommend.  I  am  generally  averse 
to  Government  attempting  any  cultivation  of  its  own,  simply  be- 
cause my  experience  leads  me  to  expect  that  no  good  will  result 
from  it.  I  would  otherwise  suggest  that  a  few  acres  of  land  should 
every  year  be  planted  with  cane  to  be  distributed  as  cuttings  ;  I  be- 
lieve that  great  encouragement  might  be  given  by  this  means,  and 
at  no  expense  as  the  actual  cost  under  tolerable  management  would 
make  them  very  cheap  to  the  purchaser,  but  the  success  of  this 
would  depend  upon  those  who  undertook  the  management,  and  I 
cannot  say  who  has  either  time  or  taste  for  that.  I  have  however 
suggested  this  mode  of  giving  an  advance,  to  the  owners  of  the  Aska 
sugar  factory  and  I  am  perfectly  certain  that  it  is  worth  their  while 
to  make  the  trial. 
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Before  leaving  the  subject  of  sugar  I  must  be  allowed  to  call  at- 
tention  to  the  factory  at  Aska  which  is  now  the  centre  of  a  traffic 
on  which  the  prosperity  of  a  great  portion  of  the  Qanjam  District 
depends.  The  variety  of  trades  and  manufactures  to  which  it  hss 
given  rise  can  only  be  understood  by  following  the  processes  in  the 
factory.  But  its  effect  may  be  in  some  degree  estimated  by  a  con- 
sideration of  the  facts,  that  the  consumption  of  fuel  is  about  24,000 
Rupees  worth  annually  and  6,000  tons  of  Qoor  will,  it  is  expected, 
be  this  season  purchased  from  the  ryots  at  a  very  remunerative 
rate.  If  this  supply  is  obtained,  more  than  3,000  tons  of  sugar 
will  be  shipped,  and  the  profits  from  the  works  will  be  satisfactory. 
But  whether  working  to  the  profit  anticipated  or  to  loss  such  as  it 
has  hitherto  had,  it  has  equally  a  claim  to  every  help  from  the  Qo- 
Ternment.  The  enterprizing  owners  have  run  a  great  risk,  and 
several  have  met  with  a  loss  not  liking  to  go  on,  in  the  venture. 
A  capital  has  been  sunk  which  would  have  made  no  insignificant 
appearance  in  our  list  of  Public  Works  ;  very  few  of  which  indeed 
approach  the  Aska  factory  in  cost,  and  it  is  more  directly  beneficial 
than  almost  any  thing  that  has  been  done  by  the  Engineer  Depart- 
ment, excepting  only  our  largest  irrigation  works,  from  the  sum  it 
annually  circulates  in  the  District  and  which  will  this  season  near- 
ly equal  in  amount  half  the  RevenuS  of  the  Collectorate.  I  am 
induced  to  offer  these  remarks  because  I  have  met  with  a  feeling 
here  and  there  that  such  great  works  might  very  well  be  left  to 
themselves.  There  is  a  very  common  notion  that  great  manufac- 
turers make  great  profits,  and  can  fight  their  own  battle  and  more- 
over that  they  have  rather  a  too  determined  way  of  asking  for  what 
they  want.  This  may  be  true  in  some  cases,  and  I  hope  it  may 
be  so  with  the  Aska  manufacturers.  Their  success  will  be  a  most 
valuable  example  ;  they  will  deserve  all  they  earn,  and  if  their  de- 
mands aro  always  as  reasonable  as  they  now  are,  they  cannot  be 
too  resolute  in  making  them.  What  they  most  want  are,  encour- 
agement to  the  growth  of  sugar,  and  such  fine  roads  elsewhere  as 
that  which  has  been  opened  to  their  benefit,  between  Aska  and  the 
port  of  Moonsoorcottah.— 06«ma/ion«  made  on  a  tour  tn  Oanjam, 
m  March  and  April  1866.-5y  Lieut  Col  F.  C.  CoxxoN. 
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On  Wood  Oil 
The  Balsam  obtained  from  various  trees  of  [the  order  Djlpte- 

B0CABF£(E. 

The  value  and  importance  of  this  article  of  Indian  produce  in« 
vests  all  information  existing  on  the  subject  with  much  local  in- 
terest. 

Up  to  a  recent  period  it  appears  to  have  been  little  known  in  the 
Home  market  at  least  as  far  as  regards  its  medicinal  properties. 

In  1854  Mr.  Chables  Lowe,  Assistant  in  the  Royal  Institution, 
Manchester  brought  it  to  the  notice  of  the  Pharmaceutical  Society, 
under  the  description  of  "  A  new  variety  of  Balsam  of  Copaiba^*  in 
the  following  terms  : 

"  An  organic  fluid  was  lately  placed  in  my  hands  by  Mr.  Grace  Calvert 
for  examination,  which  he  had  received  from  an  oil  merchant  of  this  city, 
who  stated  that  all  he  knew  of  the  substance  was,  that  it  was  obtained  by 
the  incision  of  a  certain  tree  growing  on  the  coast  of  India,  From  the 
characters  it  presents  I  have  ascertained  it  to  be  a  balsam  of  copaiba,  but 
as  it  differs  in  some  of  its  properties  from  other  balsams  that  I  have  ex- 
amined, I  forward  you  the  following  notice,  in  hopes  that  it  may  prove 
interesting  to  some  of  your  numeroxis  readers. 

In  appearance  this  balsam  of  copaiba  is  dark  coloured  and  turbid.  Its 
turbidity  is  due  to  a  greenish  resinous  matter,  held  in  suspension,  which 
is,  however,  easily  separable,  either  by  filtration  or  deposition,  leaving  a 
brown  transparent  liquid  of  sp.  gr.  0.970.  When  the  latter  fluid  ia  sub- 
mitted to  a  careful  distillation  it  yields : — 

Essential  oil 65  per  cent. 

Resin 34        „ 

Acetic  acid  and  water 1        „ 

100 

I  find  that  the  essential  oil  in  its  various  reactions  with  potassium, 
iodine,  nitric  acid,  &c.,  and  moreover  in  taste,  exactly  corresponds  with 
those  presented  by  pure  essence  of  copaiba.  The  resin  left  by  distillation 
of  the  balsam,  either  with  or  without  water,  is,  if  deprived  of  the  whole  of 
the  essential  oil,  extremely  hard.  Its  entire  solubility  in  coal  naphtha 
proves  the  absence  of  any  of  the  sof^  resin  which  exists  in  most  of  the 
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copaiba  of  commerce.  This  hard  resin  (copaivic  acid)  being  most  pro- 
bably the  active  principle  of  balsam  of  copaiba,  I  am  induced  to  think  iti 
quantity  and  purity  in  the  one  I  have  examined  ia  indicative  of  its  supe- 
rior value  as  a  medicament  The  dark  colour  of  the  balsam  may  perhajv 
limit  its  employment,  but  the  large  quantity  of  copaivic  acid  it  contains 
renders  it  valuable,  as  the  latter  may  be  made  available  by  heating  the 
filtered  balsam  to  the  boiling  point  with  a  small  quantity  of  caustic  potash 
or  soda  lye,  of  sp.  gr.  1.34,  and  separating  the  resinate  of  potash  or  tods 
from  the  essential  oQ.  The  alkaline  resinate  may  then  be  diasdved  in 
water,  giving  a  colourless  solution  (similar  to  Frank's  specific),  or  the 
balsam  may  be  treated  with  magnesia  to  form  the  ordinary  copaiba  piD. 

I  have  in  conclusion  remarked : — 

Ist,  That  the  essential  oil  obtained  by  the  distillation  of  balsam  of  co- 
paiba has,  like  several  other  hydrocarbons,  the  property  of  dissolTing 
indigo. 

2ndly,  The  new  variety  of  balsam  above  described  presents  the  curious 
property  of  becoming  gelatinous  (so  much  so  that  the  tube  may  safely  be 
inverted),  if  heated  to  230^  Fah.,  even  if  a  sealed  tube  be  emjrfoyed. 
This  character  being  dissimilar  to  the  one  given  in  the  same  circumstances 
with  such  other  balsams  as  I  had  at  my  disposal,  I  am  induced  to  attribute 
it  to  the  large  amount  of  **  hard  resin"  it  contains. 

Srdly,  Bakams  of  copaiba  in  general  give,  on  distillation  with  two  per 
cent,  sulphuric  acid,  a  beautiful  blue  volatile  oO.  Chlorine,  hypochlorite 
of  lime,  and  bichromate  of  potash,  give  a  similar  character  with  the  bal- 
sam, which  appears  to  me  to  be  due  to  the  oxidation  of  the  hard  resui, 
as  I  have  been  unable  to  obtain  but  a  small  proportion  of  the  blue-colour- 
ed oil  when  I  employed  a  balsam  containing  '*  soft  resin,"  comparatively 
to  when  I  made  use  of  the  one  above  described,  which,  as  I  have  already 
remarked,  contains  only  **  hard  resin."  A  further  support  of  this  view 
is,  that  pure  essence  of  copaiba  assumes  no  blue  colouration  when  distilled 
as  above. 

4thly,  That  cold  sulphuric  acid  produces  a  purple  colouration  with  bal- 
sam of  copaiba,  simQar  to  that  obtained  by  its  action  on  cod-liver  oil 
Such  being  the  case,  it  b  probable  that  a  small  quantity  of  it,  mixed  with 
olive  or  some  other  oQ,  may  be  sold  by  unprincipled  persons  as  genuine 
cod-liver  oQ, — Pharmaceutical  Journal,  XIV.  65. 

In  1856  the  same  substance  was  again  noticed  by  Mr.  Dakibl 
Hanbuby  under  its  ordinary  name  of  Wood  Oil,  a  suiUtMe  for 
Copaiba. 
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*^  Among  the  drugs  that  have  recently  appeared  in  the  London  market, 
I  have  ohserved  one  article  to  which  I  am  desirous  of  drawing  attention. 
It  is  a  liquid  imported  in  considerable  quantity  from  Moulmein  in  Burmah, 
and  offered  for  sale  under  the  name  o{  Balsam  Capivij  but  known  in  India 
as  Wood  Oil  or  Gurjun  Balsam, 

To  Balsam  of  Copaiba,  however,  it  presents  so  remarkable  a  resem- 
blance, that,  but  for  the  locality  from  which  it  was  imported,  it  would 
hardly  have  been  noticed  as  anything  else  than  Copaiba  of  rather  imusual- 
ly  dark  colour. 

In  the  Paris  Universal  Exhibition  there  are  two  samples  of  a  similar 
liquid,  labelled  Wood  Oil,  one  of  them  being  sent  among  the  Materia  Me- 
dica  of  Canara,  the  other  from  the  Tenasserim  provinces.  Through  the 
kindness  of  Dr.  Royle,  specimens  of  each  have  been  placed  at  my  disposal. 
Though  comparatively  a  new  drug  in  English  trade,  Wood  Ot/is  an  article 
of  common  occurrence  in  the  bazaars  of  India. 

From  its  similarity  to  Copaiba,  it  might  be  supposed  to  have  its  origin 
in  some  plant  nearly  allied  to  Copaifera :  such,  however,  is  not  the  case, 
it  being  the  produce  of  the  natural  order  Dipterocarpece, 

The  following  is  Roxburgh's  account  of  the  manner  of  obtaining  it  from 
Dipterocarpus  turhinatus,  an  immense  tree,  native  of  Chittagong,  Tip- 
perah,  Pegue,  and  other  places  to  the  eastward  of  Bengal.* 

'  This  tree  is  famous  over  all  the  Eastern  parts  of  India  and  the  Malay 
Islands,  on  account  of  ite  yielding  a  thin  liquid  balsam,  commonly  called 
Wood  Oil,  which  is  much  used  for  painting  ships,  houses,  &c. 

*  To  procure  the  balsam,  a  large  notch  is  cut  into  the  trunk  of  the  tree, 
near  the  earth  (say  about  30  inches  from  the  ground),  where  a  fire  is  kept 
up  until  the  wound  is  charred,  soon  after  which  the  liquid  begins  to  ooze 
out.  A  small  gutter  is  cut  in  the  wood  to  conduct  the  liquid  into  a  vessel 
placed  to  receive  it  The  average  produce  of  the  best  trees  during  the 
season,  is  said  to  be  sometimes  40  gallons.  It  is  found  necessary,  every 
3  or  4  weeks,  to  cut  off  the  old  charred  surfaces  and  bum  it  afresh ;  in 
large  healthy  trees  abounding  in  balsam,  they  even  cut  a  second  notch  in 
some  other  part  of  the  tree,  and  char  it  as  the  first 

'  These  operations  are  performed  during  the  months  of  November,  De- 
cember, January  and  February.  Should  any  of  the  trees  appear  sickly 
the  following  season,  one  or  more  years'  respite  is  given  them.' 

•  Flora  Indica  (ed.  Carey)  vol.  ii.  p.  613. 
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The  same  author  also  sUtcs  that  Wood  Oil  is  afforded  by  D.  cotimims  (D. 
amgmsiifoliMS  W.  et  A.),  D.  alatus  Roxb.  and  D.  ineamms  Roxb.,  the  last 
mentioned  being  reputed  to  furnish  the  largest  proportion  of  the  best  sort 

Closely  allied  to  the  Wood  Ofl  of  DipieroearpuM  is  the  oleo-resin  termed 
Camphor  Oil,  produced  by  Drtfcbalamopt  Campkara  Colebr.,  a  trte  of  the 
same  natural  order.  For  a  specimen  of  this  oleo-resin  and  of  an  analogous 
liquid  caDed  La^m  OU,  both  brought  from  Sumatra  by  Dr.  Junghuhn,  I 
am  indebted  to  the  courtesy  of  Dr.  J.  £.  De  \rj  of  Rotterdam. 

Wood  on,  as  imported  from  Moulmein,  is  after  filtration,  a  transparent, 
dark  brown  liquid,  of  somewhat  greater  consistence  than  OUtc  Oil,  a  sp. 
gr.  of  .964  and  an  odour  and  taste  like  copaiba,  though  perhaps  hardly  to 
strong.  One  part  of  it  treated  with  two  parts  of  alcohol  sp.  gr.  .796,  is 
diasdved  with  the  exception  of  a  minute  quantity  of  darkish  flocculent 
matter,  which  subsides  upon  repose. 

But  its  most  curious  property  (as  noticed  by  Mr.  Cbaiies  Lowe  with  re- 
ference to  a  liquid  which  I  suppose  to  have  been  Wood  OU*)  is  that  exhi- 
bited when  it  is  heated  in  a  corked  vial  to  about  266<'  F.  (130^  C.)f  Thus 
treated,  it  becomes  slightly  turbid,  and  so  gdatinoos  that  the  vial  may  be 
inverted,  even  while  hot,  without  its  contents  being  displaced ;  and  on  cool- 
ing, the  solidification  is  still  more  complete.  Gentle  warmth  and  agitation 
restore  to  a  great  extent  its  fluidity,  but  solidification  u  again  produced 
upon  the  liquid  being  heated  to  266^.  Copaiba  displays  no  such  pbeno- 
menon. 

According  to  Dr.  OShaughnessy,  when  Wood  Ofl  is  heated  in  a  retort, 
a  yellowish  white,  aystallizabie,  scdid  substance  having  many  of  the  pro- 
perties of  benzoic  acid  sublimes  into  the  upper  part  of  the  vessel,  to  the 
extent  of  about  one  per  cent  of  the  Wood  Ofl  taken.  In  my  own  expe- 
riments,  I  have  not  detected  any  of  this  suhstance.  It  is  true  that  when 
Wood  Ofl  is  heated,  a  scanty,  opaque  white  sublimate  condenses  in  the 
fOfAer  part  of  the  vessel,  but  this  appears  to  arise  from  the  condensation  of 
*  "*^e  water  among  the  minute  drops  of  essential  ofl,  since  it  is  not  pro- 
duced  if  the  Wood  Ofl  has  been  previoudy  agiuted  witb  some  fragments 
^  dried  chloride  of  calcium. 

'^•'^  to  its  medicinal  properties,  there  appears  to  be  no  doubt 


^ 


—  -       — ~»    ^»w. 

•Virf  Oil  K,  [|**^  ^*^  ^•»  ^'^^  *  maehlmore  itriking  effect  is  produced  ob  ihs 
■y  uie  tamperaturt  I  havs  named. 
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from  an  extensive  set  of  experiments  instituted  by  Dr.  O'Shaughnessy, 
confirmed  by  trials  made  by  other  practitioners  in  India,  that  Wood  Oil 
is  nearly  equally  efficient  with  Copaiba,  in  the  diseases  in  which  that  drug 
is  indicated.*  It  may  be  administered  as  an  emulsion,  or  in  pills  made  up 
with  magnesia.  Dr.  O'Shaughnessy  has  used  the  essential  oil  in  doses  of 
from  10  to  30  drops. 

From  the  close  similarity  of  Wood  Oil  to  Copaiba,  a  mixture  of  the  two 
may  be  anticipated  ;  from  pure  Copaiba,  such  a  mixture  will  probably  be 
detected  by  a  difference  in  its  optical  properties." — Pharmaceutical  Jour^ 
nal,  XV.  321. 

Still  laUr  "  a  noCe"  appeared  in  the  same  serial  translated  from 
a  paper  by  Mr.  Guibouet,  in  the  French  Journal  de  Pharmacie 
et  de  Chimie  for  September  1856,  which  we  here  reproduce  ; 

''  This  curious  Indian  production,  named  by  the  English  Wood  OH  or 
Gurjiin  Bahaviy  has  already  formed  the  subject  of  two  noticesf  published  in 
the  Pharmaceutical  Journal  and  Transactions^  by  Messrs.  Charles  Lowe 
and  Daniel  Hanbury. 

Mr.  Lowe,  who  knew  merely  that  this  resinous  liquid  is  extracted  in 
India  from  incisions  made  m  a  tree,  considered  it  Balsam  of  Copaiba 
rendered  turbid  by  a  greenish  resin  suspended  in  it.  [He  found  that]  the 
filtered  balsam  formed  a  brown  transparent  liquid,  which  yielded  by  dis- 
tillation as  follows : 

Essential  Oil 65 

[Hard]  Resin 34 

Acetic  Acid  and  Water 1 

100 
According  to  Mr.  Lowe,  the  volatile  oil  possesses  all  the  characters  of 
that  of  copaiba ;  and  the  "  hard  resin,"  which  he  regards  as  pure  Copaivic 
Acid,  exempt  from  the  "  soft  resin"  which,  according  to  him,  exists  in  the 
greater  part  of  the  copaiba  of  commerce,  appears  to  him  indicative  of 
superiority  as  a  medicine.  I  must  acknowledge  that  I  but  ill  comprehend 
this  conclusion,  and  that  I  am  the  less  convinced  of  the  identity  of  the 
hard  resin  with  copaivic  acid,  since  Mr.  Lowe  has  recognized  in  the  new 
resinous  balsam  the  singular  property  of  becoming  solid  when  exposed  in 
a  closed  vessel,  to  a  temperature  of  230?  F.  Copaiba  presents  no  similar 
phenomenon. 

I  find  stated  moreover  this  difference,  viz.,  that  the  new  balsam  distilled 

♦  Bengal  Dispensatory  (1842)  pp.  222—224. 
t  The  two  lelections  from  the  Pharmaceuiical  Journal  giten  aboTe.— Ed, 
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with  the  addition  of  a  small  quantity  of  oxidi 
chlorite  of  lime,  or  bichromate  of  potash,  y 
blue,  whQst  ordinary  copaiba  containing  * 
imdeiBtand),  affords  hardly  any  coloured  es 
eludes  with  pointing  out  a  possible  sophistical 
to  be  feared  ;  it  is,  that  cold  sulphuric  acid  pi 
colouration  similar  to  that  obtained  with  c 
author  supposes,  dishonest  persons  might  su 
ture  of  olive  oil  or  of  some  other  fatty  oil,  m 
of  copaiba. 

Mr.  D.  Ilanbury  informs  us  in  his  notice, 
from  Dipterocarpus  turhinatut  by  a  very  p< 
state  in  a  few  words,  in  order  the  better  to  shi 
To  obtain  the  oQ,  a  large  incision  is  made  in 
30  inches  from  the  ground,  on  which  a  fire 
the  incision  is  charred  :  soon  after  this,  the 
conducted  by  a  little  trough  into  a  vessel  pla 
age  produce  of  one  of  the  better  trees  in  a 
Roxburgh  [from  whom  this  account  is  taken' 
produced  by  Dipterocarpus  incanusy  D.  alattu 
of  these  three  is  reputed  to  yield  the  best  soi 
tity. 

The  Wood  OO  which  forms  the  subject  o 

been  imported  in  large  quantity  from  Moulmi 

ed,  it  is  a  transparent  liquid  of  a  somewhat   c 

transmitted  light,  but  appearing  opaque  and  c 

by  reflected  light     It  possesses  therefore,  in 

dichroism  observable  in  all  resin-oOs  obtainc 

particularly  notice  this  character  which  detc 

OD,  and  shows  that  it  is  not  simply  a  natural 

that  it  is  in  part  the  result  of  a  liquid  modific 

resin,   effected  by  the  agency  of  heat     This 

somewhat  greater  consistence  than  Olive   Oi 

and  possesses  an  odour  and  taste  very  analog 

dissolves  in  twice  its  weight  of  absolute  alcoh< 

minute  residue  which  is  deposited  upon  repose 

But  the  most  curious  property  of  this  oil,  i 

Lowe,  and  afresh  observed  by  Mr.  Hanbury,  i 

heated  in  a  closed  vial  to  266^  F. ;  at  this  ten 

turbid  and  so  gelatinous,  that  it  is  not  displaced 
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vial.  After  cooling,  the  solidification  is  yet  more  perfect ;  but  a  gentle 
warmth,  assisted  by  slight  agitation,  restore  its  former  liquidity.  Mr. 
Lowe  has  given  the  temperature  of  230*^  F.  for  the  solidification  of  the 
oil :  I  suppose  that  the  different  temperatures  noted  by  these  two  observers 
may  be  accounted  for  by  some  difference  in  the  liquids  on  which  they 
operated ;  for  as  the  sorts  of  copaiba  furnished  by  different  species  of 
American  Copaifera  and  the  turpentines  by  various  pines  and  firs,  are  not 
identical,  so  we  may  reasonably  conclude  that  the  Wood  Oils  yielded  by 
various  species  of  Dipterocarpus  are  not  absolutely  similar  ;  the  greater  or 
less  degree  of  heat  to  which  the  oil  has  been  subjected  in  the  process  of 
extraction,  may  also  cause  a  variation  in  the  properties  of  tlie  product. 

What  I  assert  here  is  not  a  matter  of  supposition,  but  at  present  of  certain- 
ty. At  the  Universal  Exhibition  of  1855,  there  were  two  samples  of  Wood 
Oil,  the  one  sent  from  Canara,  the  other  from  Tenaaserim.  One  of  these 
samples  (I  do  not  know  which),  enclosed  in  a  small  white  earthen  pot, 
which  in  fineness  of  paste  was  midway  between  stone-ware  and  porcelain, 
had  been  given  by  Dr.  Royle  to  M.  Delesse,  the  member  of  the  interna- 
tional jury  who  had  been  commissioned  to  report  upon  the  bitumen  and 
petroleum  forwarded  to  the  Exhibition.  M.  Delesse  not  finding  it  to  be 
what  he  was  seeking,  sent  me  the  specimen,  which  I  judged  at  once  must 
be  the  new  copaiba  announced  by  Mr.  Lowe.  In  fact,  it  approached 
much  nearer  to  the  balsam  examined  by  Mr.  Lowe  than  that  which  has  been 
presented  to  me  by  Mr.  H  anbury. 

The  Wood  OO  of  Mr.  Hanbury  has  almost  the  liquidity  of  Olive  Oil  ; 
held  up  to  the  light  of  the  sun,  it  is  seen  to  be  perfectly  transparent,  and 
of  the  colour  of  dark  Malaga  wine  :  seen  by  reflected  light,  it  appears  opaque, 
and  of  an  olive  g^een.  With  ammonia  and  magnesia,  it  behaves  in  a  very 
different  manner  from  Copaiba.  Mixed  wilh  liquid  ammonia  22®  B.,  in 
the  proportion  by  weight  of  5  parts  of  Wood  Oil  to  2  parts  of  alkali,  it 
immediately  forms  an  opaque  and  very  thick  mixture,  which  does  not 
alter  by  keeping. 

It  does  not  solidify  upon  the  addition  of  a  sixteenth  of  its  weight  of  cal- 
cined magnesia,  and  the  two  bodies  separate  upon  repose. 

The  Wood  Oil  of  M.  Delesse  has  the  appearance  of  a  thick  and  slightly 
gelatinous  liquid.  After  having  deposited  a  small  quantity  of  green  resin 
which  was  suspended  in  it,  it  became  almost  transparent :  placed  between 
the  eye  and  the  sun,  it  is  seen  to  be  of  a  pure  deep  red  :  viewed  by  reflec- 
tion, it  still  appears  red,  but  turbid,  and  resembles  a  liquid  in  which  finely- 
powdered  Cochino^l  might  be  suspended.    The  complimentary  colour  of 
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red  is  not  therefore  apparent  by  this  means,  but  it  becomes  manifest  when 
after  agitation,  a  thin  layer  of  liquid  covers  the  upper  sides  of  the  bottle. 
Then,  in  whatever  way  we  look  at  this  thin  layer,  it  appears  of  a  beautifii) 
green  hue. 

This  same  green  colour  appears  again  and  remains,  when,  after  having 
dissolved  the  Wood  Oil  in  alcohol,  the  solution  is  left  to  spontaneous  evapo- 
ration :  one  may  then  see  towards  the  upper  part  of  the  capsule,  between 
the  portions  of  green  resin,  white  starry  tufts  which  are  due  to  a  peculiar 
principle,  the  future  examination  of  which  I  leave  to  those  who  have  i 
larger  quantity  of  the  liquid  at  their  disposal.  As  to  the  resin,  it  has 
acquired  a  permanent  green  hue,  which  is  also  perceptible  in  the  dry  rean 
which  remains  after  the  Wood  Oil  has  been  boiled  for  a  considerable  time 
with  water.  This  green  colour,  which  is  that  also  of  the  beautiful  Piney 
Resin  (Valeria  Indica  L.)  that  was  shown  at  the  Exhibition,  establishes  a 
point  of  relation  between  two  products  originating  in  trees  belonging  to 
the  same  family,  that  of  the  Dlpterocarpea.  But  there  the  resemblance 
stops,  for  the  resin  of  Valeria  Indica  is  insoluble  in  alcohol,  and  very  im- 
perfectly so  in  ether,  whilst  the  green  resin  of  Wood  OQ  is  easily  soluble 
in  either  of  these  menstrua.  Finally,  the  Wood  Oil  of  the  Exhibition  behaves 
as  Copaiba,  when  treated  with  ammonia  or  calcined  magnesia.  With  one 
sixteenth  of  calcined  magnesia  it  very  speedily  solidifies,  and  a  mixture  of 
It  with  ammonia  becomes  liquid,  and  almost  transparent,  after  an  instant 
of  opacity. 

I  am  far  from  concluding  with  Mr.  Lowe,  that  the  two  oleo-resinous 
bodies  [Copaiba  and  Wood  Oil]  are  chemically  identical ;  but  as  regardi 
their  employment  in  medicine,  I  think,  as  in  the  case  of  bodies  of  analogous 
composition,  such  as  turpentines  and  balsams,  liquid  or  solid,  all  their 
vegetable  components  may  be  of  use  as  a  remedy  for  a  catarrhal  condition 
of  the  mucous  membranes.  I  may  remark,  in  conclusion,  that  Mr.  Han- 
bury 's  Wood  OO,  and  that  from  the  Exhibition,  have  probably  not  been 
extracted  by  a  similar  process.  It  seems  to  me  that  the  former  has  been 
obtained  by  the  action  of  fire  in  the  manner  described  by  Roxburgh ;  the 
latter  has  doubtless  been  obtained  without  the  intervention  of  this  agent, 
for  I  do  not  find  in  it  the  indication  which  characterizes  oils  that  are  the 
result  of  the  action  of  fire  upon  resixis,**'^  PharmaceulicalJoumal,  XV.  332 

The  foregoing  extracts  show  how  valuable  an  article  of  com- 
merce these  oils  which  are  largely  produced  both  in  India  and 
Pegu  are  likely  to  become  when  they  shall  have  obtained  the  amount 
of  attention  they  deserve. 
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SCIENTIFIC    INTELLIGENCE. 

Jppearance  of  Coal  at  Nellore. 

(Extract  of  a  letter  dated  February  4tb,  1857  from  O.   Powell,  Esq.  Asiistant 
Engioeer  N.  D.  to  Col.  Fabsb,  Chief  Engineer,  Madras.) 

"  I  proceeded  to  the  Caligherry  Talook  of  Nellore  in  order  to  procure  if 
possible,  some  more  coal,  from  or  about  the  locality  where,  in  1836  I 
found  a  piece  of  tolerable  good  quality.     ♦•»•••••♦• 

•  •  •  •  I  have  found  in  four  different  spots,  small  pieces  of  a 
black  heavy  substance,  possessing  every  appearance  of  coal :  which,  from 
its  strong  similitude  to  that  matter,  I  liave  taken  the  liberty  of  calling 
*^  coal :"  and  consequently  the  places  from  whence  I  eventually  procured 
it  in  quantities,  "  Seams  :"  to  each  of  which,  for  the  sake  of  reference,  I 
have  attached  a  letter.  Ex  :  Gr :  Seam  A.  Seam  B,  &c.,  leaving  however 
its  merits  and  quality  to  be  judged  of  and  proved  by  a  more  competent 
authority,  for  which  purpose,  I  collected  a  small  quantity  from  each  Seam, 
and  have  yesterday  despatched  two  coolies  to  your  Office,  with  samples 
of  the  various  sorts  found,  together  with  their  accompanying  clays,  crys- 
tals, sandstone  and  limestones  :  having  at  the  time  of  collection  carefully 
noted  by  an  inclinometer,  their  dip  and  strike.  In  some  instances  however 
owing  to  the  variety  of  directions  in  which  the  coal  lay,  I  could  obtain  no 
positive  dip  or  strike  but  was  obliged  to  take  an  average  one  by  noticing 
the  angle  and  direction  which  the  majority  had. 

**  With  the  exception  of  one  specimen  called  "  coal  in  laterite/*  the 
whole  has  been  coUected  from  within  a  circle  of  about  five  miles  diameter 
of  which,  a  village  called  Yapanapy,  (three  miles  North  East  of  Caligher- 
ry) may  be  considered  as  the  centre. 

"  The  position  of  the  various  "  Seams''  is  as  follows.  Seam  A,  b  about 
half  a  mile  due  North  of  Yapanapy,  in  the  South  bank  of  a  nullah,  which 
forms  the  Southernmost  supply  channel  of  the  Chinnacranca  tank  and 
running  nearly  due  East  and  West  passes  half  a  mile  North  of  Yapanapy. 
Seam»  B,  C.  and  D,  are  in  the  banks  of  branches  of  the  same  nullah  :  but 
these  run  nearly  midway  between  Yapanapy  and  a  village  called  Polum- 
paud.  It  was  I  believe,  between  the  latter,  and  a  village  called  lyapa- 
reddypoUium  where  I  found  the  coal  in  1856  ;  which  I  imagine  must  have 
been  detached  and  carried  some  considerable  distance,  from  its  bed  in  one 
of  these  nullahs,  by  the  water  which  usually  flows  down  them  in  the 
monsoon  season. 
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*'  From  a  few  samples  I  have  seen  of  various  stones  said  to  have  been 
brought  from  the  Oodagherry  Talook  ;  and  from  the  report  of  Natives,  I 
should  consider  that  the  country  in  that  direction  was  far  superior  to  the 
country  about  here,  in  a  geological  point  of  view.  Some  of  the  stones 
which  are  said  to  come  from  Oodagherry,  certainly  look  very  like  ordi- 
nary mountain  lime  :  but  as  I  am  at  present  without  any  of  the  various 
chemicals  requisite  for  proving  limestone,  I  am  unable  to  speak  positirelv 
on  the  point 

•  •  •  Upon  showing  a  small  piece  of  "  Blue  Mountain  limestone, " 
which  I  generally  carry  about  in  my  pocket,  to  a  Native  while  out  ei- 
ploring  about  nine  miles  West  of  the  town  he  informed  me,  that  he  ha^i 
seen  stone  of  the  same  '^  caste,"  either  in  the  hills  between  Dootaloor  tod 
Oodagherry  or  in  the  mountains,  West  of  latter  town  ;  and  that  it  wis  ge- 
nerally used  for  making  images,  and  pillars  of  small  temples." 

We  have  much  pleasure  in  subjoining  the  following  Report  hj 
Mr.  Wall,  the  Mineral  Viewer,  upon  the  several  specimens  forward- 
ed by  Mr.  Powell. 

The  minerals  arc  chiefly  of  volcanic  origin,  consisting  of  specimens  of 
chrystalUzed  schorl  and  mica ;  there  are  also  several  pieces  of  sedimenta- 
ry rocks,  micaceous  sandstones  and  cherts,  ferruginous  sandstone,  two  or 
three  pieces  of  chert,  probably  silicified  wood,  and  samples  of  nodular 
limestone  or  kunkur. 

The  series  indicate  a  volcanic  district  with  sedimentary  deposits,  the  de- 
bris of  those  in  the  neighbourhood ;  none  are  at  all  connected  with  the  oc- 
currence of  coal.  The  black  substance  looked  upon  by  Mr.  Powell  as  coal 
is  schorl,  this  substance  is  readily  distinguished  from  coal  by  its  non-com- 
bustible properties. 

Besides  the  minerals  enumerated  above  there  is  a  combustible  substance 
amongst  them,  asphaltum,  this  differs  much  in  appearance  from  coal  and 
when  heat  is  applied  to  it,  it  will  be  found  to  melt  very  readily. 

The  following  is  a  list  of  the  minerals  forwarded  : — 

Volcanic  Rocks. 
ChrystaUized  schorl. 

Do.  mica  black  and  white. 

Schorl  and  mica  imbedded  in  compact  quartz. 
Granular  quartz. 

Varieties  of  granite  in  a  state  of  decomposition. 
Kaolin  or  decomposed  felspar. 
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Pitchstone. 
Asphaltum. 

Sedimentary   Rocks. 
Ferruginous  sandstone. 
Micaceous        do. 
Do.  schorl. 

Chert. 
Kunkur 
Amongst  the  above  may  be  mentioned  as  of  economic  value. 
Asphaltum. 
Kaolin. 
Kunkur. 

Further  search  should  be  made  for  the  Asphaltum  if  it  can  be  obtained 
in  any  quantity. 

Further  samples  of  Kaolin  should  also  be  forwarded  from  the  district, 
that  of  a  white  color  being  valuable  for  pottery. 

I  have  also  examined  the  small  pieces  of  the  lumps  of  coal  found  by  Mr. 
Powell  in  1856.  It  is  slightly  bituminous  or  coking  coal,  and  is  of  a  quality 
very  superior  to  those  samples  I  have  had  the  opportunity  to  examine  as 
the  production  of  this  country.  Had  this  piece  been  transported  from  its 
position  "  in  situ"  by  the  action  of  water  to  the  place  where  found,  it  is 
.  not  probable  but  that  a  further  search  would  have  produced  more  speci- 
mens ;  this  from  Mr.  Powell's  letter  seems  not  to  have  been  the  case. 

The  most  reasonable  explanation  regarding  it  seems  to  be  that  it  is  a 
piece  of  foreign  coal  that  has  been  conveyed  into  the  district  and  accidently 
dropped. 

If  however  the  opportunity  offers  to  Mr.  Powell  for  further  search  he 
should  do  so,  along  the  nullahs  in  direction  towards  their  rise  and  towards 
the  part  of  the  country  where  the  sedimentary  rocks  are  to  be  observed. 

I  am  informed  by  Dr.  Hunter  that  D.  TYhite,  Esq  ,  forwarded  to  him 
in  1 850,  from  the  Tada  Talook  in  Nellore,  a  piece  of  coal.  Upon  examin- 
ing this  specimen  now  in  the  Museum  of  Industrial  Arts,  I  find  it  to  be 
Lignite ;  this  substance  is  met  with  very  frequently  in  many  parts  of  India, 
and  occurs  in  the  alluvial  deposits  in  isolated  lumps,  it  bums  with  much 
flame  and  smoke,  emitting  a  strong  pyroligneous  odour,  and  upon  examin- 
ing the  ash  after  combustion,  it  will  be  found  to  preserve  the  original  form 
of  the  material,  it  is  somewhat  lighter  in  weight  than  coal,  the  specific  gra* 
vity  of  some  pieces  I  met  with  in  the  bed  of  the  Godavery  was  1*23,  whilst 
that  of  Coal  is  from  1*30  to  1-45, 
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Specimens  of  Cotton  and  information  desired  with  a  view  k 
the  Chemical  investigation  of  the  Cotton  Plant. 

Mr.  Mallet,  Professor  of  Chemistry  in  the  University  of  Alabama 
W.  S.  is  engaged  in  investigating  the  Chemistry,  Natural  historj 
and  Physical  condition  of  the  cotton  plant,  and  has  applied  to  the 
Court  of  Directors  for  specimens  and  information  which  may  ena- 
hle  him  to  extend  his  researches  to  the  varieties  produced  in  India. 

The  following  Memo,  was  at  the  same  time  drawn  up  by  Mr. 
Mallet  to  seive  as  a  guide  as  to  the  kind  of  information  desired  by 
him  from  those  supplying  him  with  specimens. 

It  would  be  desirable  to  have  specimens  from  four  or  five  of  the  Cotton 
growing  localities  of  India,  differing  in  soil  and  climate,  those  which  are 
moat  important  now,  or  may  be  expected  hereafter  to  become  so. 

Separate  analysis  should  be  made  of  the  ash  of  the  following  parts  of  the 
plant,  and  specimens  will  therefore  be  required  of 

(Ist.)  The  root. 

(2d.)  The  stem  (with  smaller  branches  and  twigs.) 

(3d.)  The  leaves. 

(4th.)  The  bole  or  pod. 

(5th.)  The  seed. 

(6th.)  The  fibre  or  cotton. 

About  four  pounds  of  each  of  these  parts  (in  the  green  state)  would  be 
needed,  hence  a  sufficient  niunber  of  entire  plants  should  be  collected  to 
yield  at  least  the  above  amount  of  each  part. 

The  total  weight  of  the  entire  plants  clear  of  earth  and  in  their  fresh 
green  state  must  be  stated,  they  must  be  weighed  free  from  rain  or  extra- 
neous moisture. 

The  specimens  should  be  gathered  in  dry  weather  oxiA  just  after  the  hole 
has  fully  opened. 

The  whole  of  the  root,  as  of  every  other  organ  should  be  taken,  each 
specimen  should  then  be  put  up  in  paper  or  cotton  cloth,  and  distinctly 
marked  and  referred  to  a  list,  the  marks  legible  and  indelible. 

Besides  the  plants,  about  four  pounds  weight  of  the  soil  in  which  they 
were  grown  should  be  also  put  up  in  cotton  cloth,  and  similarly  labelled, 
carefully  referring  to  the  plants  taken  therefrom. 

Information  as  to  the  following  points  accompanying  the  specimens 
woiUd  be  very  important  and  valuable. 
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(Ist.)  Nature  and  depth  of  the  soil  as  to  dryness  or  moisture  reten- 
tiveness,  vfh&i  other  crops  are  grown  in  it,  is  it  deemed  very  fertile,  any 
special  weeds  ? 

(2d.)  Geological  and  topographical  character  of  the  District,  nature 
of  underlying  rock,  level  ahove  the  sea,  well  or  ill-drained  naturally  ? 

(3d.)  Climate  (especially  as  regards  rairuy  their  amount  and  the  sea- 
sons at  which  they  fall),  is  irrigation  employed,  when  and  how  long  in  the 
year  ? 

(4th.)     Kind  of  seed  used  and  whence  obtained. 

(5th.)     General  character  of  plant  whether  herbaceous  or  tree  cotton  ? 

(6th.)  Average  height  of  plant  and  spread  of  branches,  distances 
from  plant  to  plant  ? 

(7th.)     Average  spread  of  roots  in  depth  and  laterally  ? 

(8th.)  Mode  of  cultivation,  time  of  planting,  distance  at  whkh 
plants  are  placed  apart,  amounts  of  labor  bestowed  upon  weeding  during 
growth  time,  of  flowering  time,  of  picking,  duration  of  picking,  &c.,  "  gin* 
ned*'  cotton  fibre  produced  per  acre,  weight  produced  per  hand  employed* 

(9th.)  Manure  used,  if  any  Cotton  seed  retiuned  to  the  soil.  Stalks 
allowed  to  decay  on  the  field. 

(10th.)  Diseases  or  ravages  of  insects  to  which  the  plant  is  subject 
Some  samples  of  the  "  ginned"  cotton  ready  for  market  might  be  use- 
ful as  affording  by  comparison  with  the  raw  fibre  an  idea  of  the  degree  of 
care  with  which  the  seed  is  separated.  The  value  of  the  fibre  depends  to 
a  very  great  extent  upon  the  attention  given  to  this  mechanical  prepara- 
tion. 


Oraphiie  in  Travancore. 

(Extract  of  a  letter  dated  Trevandmm,  16th  July  1857,  from  Lieat.  General  W. 

CuLLBiT,  Resident  at  TraTancore  and  Oochin  to  £.  Maltbt,  Esq.,  Acting 

Chief  Secretary  to  Qovemmefit,  Fort  Saint  George.) 

"  In  continuation  of  former*  communications  on  the  existence  of 
Graphite  in  Travancore,  I  have  now  the  honor  to  report  that  I 
have  just  returned  from  a  visit  to  the  locality  from  whence  the 
specimens  were  procured  by  me,  though  presented  by  Mr.  John 
Loch,  for  the  Exhibition  in  London  in  1851 ;  and  I  have  brought 
in  with  me  upwards  of  a  ton  of  the  ore,  and  out  of  which  I  ex- 

•  Vide  p.  267,  Vol.  I.  ^o.  IX.  N.  S.  of  this  Journal.- Ed. 
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pect  with  ease  to  select  at  least  10  or  12  cwts.  perhaps  more,  which 
will  be  nearly  if  not  entirely  pure  and  free  from  laterite,  clays  or 
particles  of  quartz,  and  from  ^hich  I  hope  that  a  fair  estimate  may 
be  formed  of  its  commercial  value,  when  the  working  of  the  mine 
is  properly  conducted.    . 

''  The  plumbago  deposit  is  at  a  place  called  Ponalaul  in  the  Oola- 
malakul  Property  about  10  miles  from  Trevandrum  in  a  North  East 
direction  on  the  road  to  Areenaud.  It  is  found  in  a  rather  loose 
gravelly  laterite,  and  4  or  5  feet  below  the  surface. 

**  A  hole  of  about  15  to  20  feet  diameter  and  about  4  to  5  feet 
deep  was  first  sunk  to  the  plumbago  which  appeared  to  form  a 
nearly  horizontal  layer  of  from  1  to  2  feet  in  thickness,  but  its 
breadth  was  not  correctly  ascertained.  Having  laid  open  the 
whole  surface  of  the  plumbago  in  the  pit,  and  as  it  seemed  to  tread 
in  a  South  West  direction,  a  trench  B  C  was  dug  from  the  well  at 
B  towards  C  about  18  feet  long  and  8(  to  4  |deep  until  the 
plumbago  vein  or  deposit  was  again  met  with,  and  it  was  traced  as 
far  as  C  where  a  narrow  trench  was  dug  at  right  angles  to  B  C, 
and  the  Graphite  was  there  again  found.  From  the  limited  area 
exposed  in  the  original  pit  about  1^  ton  of  Graphite  was  obtained. 
The  deposit  appeared  to  be  extensive  and  traces  of  Graphite  were 
also  discovered  in  other  holes  sunk  at  various  distances  from  the 
main  deposit.  The  total  quantity  of  crude  or  uncleared  ore 
brought  in  was  about  2,700  lbs.,  of  which  perhaps  3  or  400  lbs. 
may  have  been  strictly  foreign  matter  or  laterite  clays,  but  in  some 
of  the  masses  it  required  a  good  deal  of  trouble  to  get  rid  of  the 
clay  which  formed  thin  seams  or  partings  in  the  masses  of  ore,  and 
which  to  separate  entirely  from  some  of  the  smaller  lumps,  requir- 
ed a  good  deal  of  abrasion  and  loss.  With  more  care  and  leisure 
which  I  could  not  at  the  time  readily  afford,  I  have  no  doubt  I 
might  have  obtained  from  1,800  to  2,000  lbs.,  instead  of  as  now 
only  1,000  to  1,200  lbs.  of  pure  Graphite  from  the  crude  collection 
of  2,700  lbs. 

"  The  hire  for  digging  the  above  2,700  lbs.  crude  ore  was  about  3 
Bupees,  the  carriage  by  men  to  Trevandrum  12  Bupees  or  total  15 
Rupees  or  at  the  rate  of  about  i  Rupee  per  100  lbs,,  or  for  the 
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cleared  Graphite,  which  I  have  prepared  for  shipment,  at  the  rate 
of  1  Rupee  per  100  lbs.,  but  as  I  have  above  noticed  I  have  little 
doubt  that  with  ease  it  may  be  put  down  at  Trevandrum  which  is 
within  i|  mile  of  the  sea  at  f  Rupee  per  100  lbs.,  without  includ- 
ing  any  duty  that  the  Travancore  Government  may  hereafter  con- 
sider it  advisable  to  impose. 

*'  From  the  smaller  fragments  of  the  Graphite  I  have  by  pounding 
it  and  washing  the  powder  in  water  endeavoured  to  separate  the 
clays,  and  I  believe  I  have  succeeded  to  a  considerable  extent,  and 
I  shall  also  prepare  for  dispatch  1  or  2  cwts.  of  this  powder. 

**  I  beg  to  forward  a  few  coarsely  made  pencils  prepared  from 
the  Graphite  by  a  common  peon,  which  would  seem  to  prove  the 
good  quality  of  the  material.  I  have  prepared  boxes  to  hold  about 
200  lbs.  each,  and  the  Government  may  perhaps  approve  of  its  being 
dispatched  by  sea  from  Cochin  to  England,  and  may  approve  of  in«* 
structions  being  sent  to  the  Collector  of  Malabar  or  Master  Attend* 
ant  at  Cochin,  to  make  arrangements  for  its  shipment. 


Oovernment  Horticultural  Garden,  Ootacamund. 

For  some  years,  I  have  read  the  Reports  of  this  Government 
Institution  with  much  pleasure,  although  I  had  not  seen  Mr. 
Mclvor  or  his  Gaiden  ;  but  this  year,  my  forest  duties  necessitat- 
ing my  proceeding  to  the  Neilgherry  Hills,  I  delayed  forwarding 
the  remarks  called  for,  until  I  had  an  opportunity  of  ascertaining 
by  inspection,  and  noting  in  some  detail,  **  The  present  condition, 
resources  and  prospects  of  the  Institution.** 

Ten  years  have  elapsed  since  the  Marquis  of  Tweeddale  origi- 
nated the  scheme  of  this  Garden,  and  the  Court  of  Directors 
selected  (on  the  recommendation  I  believe  of  Dr.  Royle  and  Sir 
Wm.  Hooker)  the  present  Superintendent,  who  is  eminently  qua- 
lified  by  early  training  at  the  Royal  Gardens,  Kew,  for  carrying 
out  the  objects  of  the  Institution. 

The  earner  stages  of  the  Garden's  existence  have  passed,  and 
I  need  not  perhaps  allude  to  the  great  difficulties  to  be  overcome 
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in  commencing  a  Garden  on  these  Mountains  with  a  scanty  income 
of  100  rupees  per  mensem,  and  the  experience  to  be  gained  before 
exotics  from  various  lands  could  be  successfully  introduced.  I 
will,  however,  observe  that  the  present  condition  of  the  Garden 
is  very  creditable  to  Mr.  Mclvor,  who  has  labored  by  himself 
from  the  beginning  without  the  aid  of  professional  advice,  and  al- 
though much  remains  to  be  done,  yet  on  making  inquiry,  I  find 
it  generally  admitted  by  visitors  that  great  progress  has  been  made 
during  the  past  year. 

In  the  upper  part,  the  borders  and  beds  have  been  well  planned 
and  arranged,  and  have  a  neat  and  trim  appearance.  The  view 
from  the  higher  terraces  is  romantic,  and  from  them  only  can  the 
general  plan  be  well  seen  and  tmderstood.  On  the  grassy  banks 
along  the  sides  of  the  main  walk,  are  clumps  of  showy  flowers, 
and  scattered  through  the  ground  are  fine  standard  Acadw^  Ew 
ealiptiy  Coniferm^  PsaraUm,  Swainsonim,  Pulienct^  Humem,  Hakett^ 
4*^.  Excepting  a  few  specimens  of  Mahoniu  LasekcnamJta^  Rhodo^ 
dendron  Arborettm,  Sapota  Elengoides^  Myrtus  tomentosa^  Hex  Wigh^ 
iiana  and  /V^vnttrm  acuminatum  ;  all  the  rest  of  the  trees  in  the 
Garden  seem  to  be  introduced. 

The  lower  part  of  the  Garden  is  not  in  good  order.  It  was  ori- 
ginally a  swamp,  and  suffers  from  frost  in  clear  winter  nights  ;  the 
cold  air  formed  on  the  slopes  of  the  Mountains,  rolls  down  into  the 
valley  and  envelopes  the  herbage,  blighting  many  tender  plants 
It  is  now  protected  from  the  high  winds  by  rows  of  Australian 
trees,  and  there  is  a  prospect  of  Mr.  Mclvor  devoting  his  energies 
to  it  as  soon  as  the  Conservatory  is  finished.  As  Dahlias  and 
many  other  planU  which  are  not  hurt  on  the  upper  slopes  are  kill- 
ed  by  the  frosts  below,  and  as  this  evil  cannot  be  entirely  averted. 
It  is  proposed  to  make  this  part  a  grassy  lawn  for  exhibitions  of 
Wative  produce,  with  an  avenue  of  50  feet  in  breadth  leading  from 
the  gate  to  the  Conservatory. 

in^*T^  K^-^"s.-I  have  great  pleasure  in  observing  that  the 

-U^ucuon  of  the  seeds  obtained  through  Government  from  Saha- 

Po«^.  Darjeeling,  China,  Australia  and  the  Cape  has  been  most 
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satisfactory.  A  very  considerable  number  of  Timber  and  Forest 
trees.  Shrubs  and  Herbaceous  plants  have  been  secured  to  [the 
country,  and  thrive  remarkably  well,  which  alone  renders  the  ef- 
forts of  Mr.  Mclvor  of  great  importance,  especially  as  the  seeds  are 
sufficient  for  abundant  distribution. 

Timber  Trees. — Amongst  the  Timber  trees  are  the  Blue  Gum 
tree,  the  Deodar  and  the  Patagonian  Pine,  perhaps  I  may  add 
the  Turkey  Oak,  Turkey  Box  and  the  Irish  Yew,  these  latter  are 
still  of  small  size.  The  European  Pines  (Larix  and  Abies)  have 
nol  answered  well.  On  the  other  hand,  the  Acacia  Ruhusta  of 
Australia  is  in  such  abundance  as  to  stamp  a  peculiar  feature  in 
the  scenery,  which  is  entirely  wanting  in  the  drawings  of  Ootaca- 
mund (Colonel  McKurdy's)  printed  15  years  ago. 

Fruit  Trees. — The  best  varieties  of  English  Apples  and  Pears 
are  cultivated.  Figs  and  Vines  grow  well.  Also  Oranges  and 
Lemons — these  latter  succeed  remarkably  at  the  branch  Garden 
**  Kulhutty"  which  I  visited  and  found  the  following  trees  bear- 
ing fruit, — Natal  Plum,  Newton  Pippin,  Malta  Orange,  St.  Mi- 
chael's Orange,  Spanish  Citron  and  Ischia  Figs.  Numerous  grafts 
and  seedlings  have  been  sent  to  various  parts  of  the  country,  as  to 
Kamandroog  in  Bellary,  Koodramooka  in  South  Canara,  and  the 
Baba  Booden  Hills,  Mysore.  A  complete  set  of  Fruit  Trees  is 
about  to  be  supplied  to  the  Bangalore  Garden,  from  which  by  rea- 
son of  its  central  position  and  the  cheaper  carriage,  I  expect  there 
will  be  a  most  abundant  distribution  of  valuable  productions  radi- 
ating over  the  country. 

Medicinal  Products. — The  Digitalis  purpurea  (Fox  glove)  is 
grown  for  the  supply  of  the  Medical  Store  on  annual  indent ; 
the  Spearmint  and  Peppermint  thrive  remarkably  in  the  Upper 
Garden  and  could  be  supplied  in  large  quantity.  Two  large  and 
healthy  Jalap  Plants  are  in  great  luxuriance  ;  these  Mr.  Mclvor 
proposes  to  remove  to  the  Subsidiary  Garden  at  Kulhutty  with  the 
hope  of  being  able  to  propagate  them  extensively.  This  would 
be  a  great  result.  Two  Cinchonaceous  plants  from  Patagonia  re- 
ceived from  Mr.  Lobb  under  the  name  of  Cinchona  micrantha,  and 
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a  small  specimen  of  the  Cephdelis  Ipecacuanlia  are  in  the  Garden, 
hut  they  appear  to  suffer  from  the  misty  atmosphere.  It  is  of  the 
utmost  consequence,  that  the  introduction  of  the  true  Cinchonas 
should  be  fairly  tried  on  the  Neilgherries,  and  Mr.  Mclvor  is  weU 
able  to  conduct  the  experiment.  The  drugs  have  been  hitherto 
delivered  free  of  charge,  it  seems  to  me  that  the  cost  of  productions 
should  be  charged  to  the  Medical  Department,  as  this  Institution 
has  always  been  hampered  for  want  of  Funds. 

Buildings. — The  Conservatory  sanctioned  at  an  estimated  cost 
of  Rupees  4,300  is  far  advanced  towards  completion,  and  will  un- 
questionably be  a  great  acquisition  to  the  Garden.  The  structure 
was  designed  by  Capt.  Francis,  Engineers,  and  approved  by  3Ir. 
Mclvor.  The  delay  in  its  erection  has  been  unavoidable,  as  re- 
ported by  the  Committee. 

The  seed.house  lately  suffered  serious  damage  from  fire  and  re- 
quires to  be  rebuilt.  The  site  selected  by  Mr.  Mclvor  if  dose  io 
his  Bungalow  in  a  dry  and  convenient  situation.  This  it  a  most 
important  department  of  the  Garden,  from  which  seeds  ripe  and 
correctly  named  can  be  at  all  times  distributed  to  variooi  parts  of 
the  country.  An  alteration  of  this  old  seed-house  so  at  to  admit 
four  or  even  six  apprentices  and  sleeping  quarters  would  be  highly 
advantageous.  A  plan  and  estimate  amounting 
•  6th  July  1867.  ^^  Rupees  1,650  has  been  forwarded*  I  under- 

stand  by  the  Committee  for  sanction.  This  provides  I  believe  for 
flues  and  close-fitting  drawers,  dryness  being  essential  for  the  pre* 
servation  of  seeds. 

Seeds. — Mr.  Mclvor  has  made  some  important  attempts  at  grow- 
ing European  vegetable  seeds  in  India.  Experimental  samples  of 
many  kinds  have  been  sent  by  him  to  Dr.  Wight,  and  these  are 
now  under  trial  in  the  Garden  of  the  Horticultural  Society,  Lon- 
don. If  a  favorable  opinion  be  given.  Southern  India  will  no 
longer  be  dependent  for  kitchen  garden  seeds  upon  England,  France 
or  the  Cape.  So  far  as  the  seeds  have  been  tested  in  this  country 
the  result  has  been  favorable,  especially  the  Lettuce,  Carrots,  &c. 
It  has  occurred  to  me  that  the  Soldiers'  Gardens  of  this  Presidency 
should  be  supplied  with  Neilgherry  and  English  seed  in  equal 
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quantity,  and  from  the  Reports  received  a  few  deductions  may  be 
drawn  as  to  their  comparative  value. 

Finances. — The  statement  in  future  years  may  be  improved  by 
entering  more  into  detail,  and  showing  clearly  the  various  items  of 
receipt  and  expenditure,  as  for  instance,  the  expenses  of  the  KuK 
hutty  Nursery  and  the  Horse  Allowance  for  visiting  it,  and  the 
monthly  outlay  for  labour.  These  appear  at  present  under  the 
head  of  "  Working  expenditure.''  The  accounts  shouM  be  audit- 
ed by  one  or  more  of  the  Garden  Committee. 

In  the  previous  report  of  the  Garden,  it  was  stated  that  the  total 
outlay  was  about  rupees  200  per  mensem,  but  this  year,  I  am  happy 
to  observe  that  the  income  has  risen  to  nearly  rupees  400  per  men- 
sem, being  100  rupees  of  Government  allowance  and  about  300 
rupees  by  sales  ;  this  shows  an  encouraging  state  of  progress  in  a 
financial  point  of  view,  and  has  allowed  Mr.  Mclvor  to  carry  out 
considerable  improvements  in  the  Upper  Garden. 

Prices. — The  extreme  facility  with  which  many  trees  and  plants 
may  be  propagated,  and  the  comparative  mildness  of  the  winter, 
during  which  season  many  exotics  continue  to  grow  from  cuttings 
(if  planted  out  of  the  reach  of  frost)  would  warrant  their  sale  at  a 
reduced  rate. 

It  is  the  object  of  Government  to  introduce  as  many  species  as 
possible  at  the  lowest  cost,  consistent  with  the  repayment  to  the 
garden  of  the  actual  expenses  of  introduction  and  propagation, 
with  a  sufficient  surplus  to  meet  the  repairs  of  buildings,  &c.  and 
to  admit  of  the  extension  of  operations. 

A  strong  feeling  generally  prevails  that  the  prices  named  in  the 
Catalogue  are  high,  and  I  cannot  doubt,  but  that  advantage  would 
arise  from  lowering  them  (as  formerly  urged  by  me).  I  have  dis- 
cussed this  point  with  Mr.  Mclvor,  who  naturally  adduces  the 
fact  that  the  income  of  the  Garden  depends  largely  upon  sales  ;  I 
am  dbposed  to  meet  his  objection  by  recommending  that  Govern- 
ment should  sanction  the  debit  of  the  actual  cost  of  drugs  supplied 
to  the  Medical  Board,  and  of  trees  to  the  Department  Public 
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Works.  Certain  trees,  for  instance,  might  be  supplied  to  the 
roads  at  one  anna  each,  or  rupees  five  per  hundred,  and  the  cooly 
hire  for  collecting  and  preparing  the  drugs  should,  I  think,  be 
charged  to  the  Medical  Department ;  this  Mr.  Mclvor  states  would 
allow  of  a  reduction  of  25  per  cent. 

The  Acacia  Robusta,  Weeping  Willow,  Cypress,  Ivy,  kc.  ate  of 
very  easy  culture  and  could  certainly  be  sold  at  a  reduced  rate. 
Fuchsias,  Chrysanthemums,  Geraniums,  &c.  &c.  would  be  dear  at 
English  prices,  but  with  fruit  trees  especially  a  low  price  is  to  be 
desired.  Vines  and  Figs  propagate  readily  from  cuttings  ;  Apples 
and  Pears  can  be  grafted  during  a  great  part  of  the  year,  and  a 
cheaper  rate  would  repay  their  cost.  Plums,  Peaches  and  Cher- 
ries  are  more  difficult  of  propagation,  and  their  price  might  rea- 
sonably be  higher.  On  the  whole,  it  appears  to  me  that  a  con- 
tinuance of  the  present  rates  will  cause  a  partial  failure  of  the 
object  of  the  Institution  and  induce  Residents  to  procure  planU 
and  seeds  from  England  instead  of  availing  themselves  of  the  local 
Establishment,  where  the  same  plants  are  procurable. 

In  the  weekly  market  at  Ootacamund  there  is  an  increasing 
display  of  fine  specimens  of  Garden  produce.  The  proposal  of 
establishing  an  Annual  Exhibition  of  Vegetables,  Fruits  and  Flow- 
ers is  a  good  one.  Government  might  contribute  100  rupees  to- 
wards the  expenses  of  this,  on  the  condition  that  the  Committee 
raise  an  equal  sum  from  among  the  Residents. 

CooKooH  NuKSEBT. — Before  leaving  the  Neilgberry  Hills,  I 
visited  the  Coonoor  Subsidiary  Garden  in  company  with  Mr. 
Mclvor.  It  is  well  sheltered  and  well  watered,  situated  1  \  mile  from 
Coonoor.  Nine  gardeners  are  employed,  including  the  Maistry  at 
the  cost  sanctioned  of  50  Rupees  per  mensem.  The  Orange  ap- 
pears to  grow  here  in  as  great  perfection  as  at  Malta  or  Canton, 
and  when  the  Garden  is  in  full  operation  will  probably  do  away 
with  the  necessity  of  keeping  up  the  Kulhutty  Nursery  which 
might^be  then  sold  with  advantage.  There  would  be  three  Oar- 
dens  forming  a  graduated  series  in  one  line  of  road.  Alpine, 
Subalpine,  and  Tropical,  yiz.,  Ootacamund,  Coonoor,  and  Burliar. 
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The  latter,  indeed,  is  the  private  property  of  E. 
Nutmeg  do.  ^-  Thomas,  Esq.,  Collector  of  Coimbatore,  but 

Allipke  do.*  ^^^^  ^^®  2®^^  ^^  Arboriculture,  and  great  libera- 

Cocoa"^**  ^'do'        ^^^^  *^  ^^^  applicants,  its  usefulness  for  dissemi- 
Vanilla  creeper.        nating  Tropical  products  is  almost  as  ereat  as  if 

Peach    trees.  •*  ,i.  ^       , 

Orange    do.  It  were  public  property.     In  the  margin,  I  annex 

PumVemoM  trees.     ^  ^^^^  °^  ^^®  ^'^^^  ^^ees.  Aromatic  shrubs,  &c. 

Grcnadilla  Viue.       now  Cultivated  in  this  rich  but  confined  nook,  in 
JVlangosteen.  ' 

Rose  apple.  which  the  Cocoa  tree,  Nutmeg,  Allspice,  &c.. 

Pine  apple.  have  succeeded  admirably,  and  from  which  it  is 

the  hope  of  Mr.  Thomas,  that  they  may  be  ex- 
tensively spread  over  congenial  climates,  such  as  the  Wynaad  and 
other  parts  of  Malabar. — Memorandum  on  the  Government  Garden 
of  Ootacamund  by  H.  Cleghobn,  Svpt,  Botanical  Gardens. 


Preservation  of  Timber. 

The  Permanent  Way  Company,  26  Great  George  Street,  West- 
minster, are  employing  with  success  Dr.  Boucherie's  method  of 
preserving  timber.  Solutions  of  preservative  substances  are  in- 
troduced by  the  patent  process  into  various  kinds  of  timber,  in 
such  a  way  as  to  expel  the  fermentescible  sap,  and  substitute  mat- 
ter less  liable  to  undergo  destructive  changes.  It  has  been  found 
that  sulphate  of  copper,  dissolved  in  the  proportion  of  at  least  2^ 
lbs.  to  22  gallons  of  water,  is  the  best  preservative.  It  is  said 
that  white  pine  thus  impregnated  with  sulphate  of  copper,  placed 
in  the  ground  as  railway  sleepers,  or  exposed  to  the  action  of  the 
air,  lasts  longer  than  oak  unprepared  placed  in  the  same  situa- 
tions. The  Directors  of  the  Chemin  de  Fer  du  Nord  state,  that 
Dr.  Boucherie's  process  has  produced  most  satisfactory  results  as 
regards  sleepers  when  completely  prepared.  Those  in  use  s'lnce 
1846  were  as  good  in  1855  as  when  laid  down.  The  sleepers  are 
Beech,  Hornbeam,  Birch,  and  Pine.  The  posts  for  the  telegra- 
phic wires  prepared  by  this  process,  have  also  shown  great  dura- 
bility. The  process  thus  appears  to  impart  durability  to  woods 
which  are  cheap  and  abundant.— ife/tViiwr^A  Philosophical  Journal^ 
April  1857. 
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Height  of  the  Himalayas. 

It  appears  from  a  late  survey  made  of  the  Himalaya  range,  by 
Colonel  Waugh,  that  the  Khanchinjinga,  which  has  been  hitherto 
supposed  to  be  the  highest  summit,  is  in  fact  not  so — a  higher 
mountain  having  been  discovered,  situated  between  Katamandoo 
and  Khanchinjinga.  This  last  named  is  28,156  feet  above  the 
level  of  the  sea ;  but  the  new  summit  reaches  the  enormous  height 
of  29,002  feet.  It  has  been  proposed  to  call  this  Mount  Everest, 
after  a  former  surveyor- general  of  India. — Ibid. 


Effects  of  the  sting  of  Scorpions. 

Mr.  Westwood  communicated  an  extract  from  a  letter  of  a  cor- 
respondent in  India  relative  to  the  effects  of  a  sting  of  a  Scorpion. 
It  is  described  as  very  severe,  resembling  the  pain  of  a  dozen  wasp 
stings  concentrated  in  the  same  spot.  The  finger  began  to  swell, 
and  the  whole  arm  pained  excessively,  with  a  feeling  of  sickness. 
Ipecacuanha  powder  was  applied,  in  the  form  of  a  paste,  to  the 
sting,  and  brandy  and  water  taken  liberally.  A  native  doctor,  on 
being  sent  for,  after  rubbing  the  arm,  at  length  suggested  a  native 
remedy,  namely  a  small  pan  of  live  charcoal,  upon  which  were  oc« 
casionally,  as  they  melted,  thrown  pieces  of  wax,  the  smoke  from 
which  was  allowed  to  arise  over  the  wound,  and  which  allayed  the 
pain  to  such  a  degree  that  in  about  an  hour  and  a  half  the  patient 
was  able  to  smoke.  The  stung  finger  was  still  insensible  to  the 
touch  and  very  much  swollen,  the  arm  cold  as  ice,  although  it  had 
been  rubbed  for  two  hours,  whilst  the  sound  hand  and  arm  were 
hot.  More  brandy  and  water,  with  cigars  were  tried.  The  pa- 
tient fell  into  a  long  sleep,  and  awoke  next  morning  with  but  slight 
remains  of  the  pain  of  the  sting. — ZoologiU,  5642. 


How  to  get  rid  of  Musquitos. 
Mr.  Fortune  exhibited  samples  of  the  article  known  as    *<  mus- 
quito  tobacco"  in  China.     He  stated  the  composition  to  be  the  saw- 
dust of  pine  and  juniper,  with  the  powdered  roots  of  a  species  of 
Artombia  end  a  small  quantity  of  Arsenic.    These  are  formed  into 
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a  paste,  and  coated  over  slender  sticks,  of  about  two  feet  in  length, 
i^vhich  are  burnt  as  candles  and  never  fail  in  driving  the  musquitos 
from  the  room.  Mr.  Fortune  added  that  the  Artemisia,  which  is 
a  species  growing  wild  on  the  Chinese  hills,  is  employed  to  fumi- 
gate bee-hives,  in  order  to  take  the  honey  without  killing  the  bees. 
^Zoologist,  5644. 


The  Mulberry-tree  with  reference  to  the  culture  of  Silk. 

The  art  of  rearing  silk  worms  for  the  sake  of  the  thread  spun 
by  them  had  its  origin  we  believe  in  China.  About  the  6th  cen- 
tury it  was  introduced  into  Greece,  from  whence  several  centuries 
afterwards  it  was  carried  into  Sicily  and  found  its  way  thence  into 
Italy  and  Europe.  It  is  now  carried  on  very  successfully  in  many 
countries  but  particularly  in  the  South  of  France,  Italy  and  Spain. 
East  Indian  silk  comes  chiefly  from  Bengal  and  is  inferior  in 
quality  to  bothjChina  and  Europe  produce.  It  is  also  made  to  some 
extent  in  Mysore,  Cuddapah,  Pondicherry  and  various  parts  of  the 
Dekhan. 

As  the  mulberry  tree  plays  an  important  part  in  the  process  of 
silk  manufacture,  the  following  extract  of  a  letter  from  the  corres- 
pondent of  the  Times^  dated  Pabis  22d  June,  1857,  is  inserted  as 
bearing  on  the  conditions  under  which  the  culture  of  silk  is  most 
successfully  prosecuted,  and  pointing  to  the  advantage  which 
might  attend  an  experiment  on  some  of  the  more  elevated  hill- 
tracts  of  India,  as  the  Nilagiris,  Baba  Booden,  Pulney,  Bella  Run- 
gan  and  other  ranges,  where  we  believe  it  has  never  been  tried. 

"  The  silk  crop  is  sufficiently  advanced  in  the  south  of  France  for  the 
growers  to  be  certain  that  it  will  be  more  productive  than  last  year.  M. 
Dumas,  who  was  commissioned  by  the  Academy  of  Sciences  to  investi- 
gate the  causes  of  the  disease  which  destroyed  so  many  silkworms  last 
year,  and  to  discover  a  means  of  removing  it,  proceeded  to  Alais  last 
month  for  the  purpose  of  minutely  examining  the  state  of  matters.  He 
has  since  communicated  to  the  Academy  the  results  of  his  observations* 
M.  Dumas  has  discovered  that  all  the  reports  relative  to  the  leaves  of  the 
mulberry  trees  being  diseased  are  unfounded.  The  leaves  throughout  the 
south  this  year  are  splendid,  and  where  tlie  eggs  are  sound  the  results  have 
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been  most  satisfactory.  M.  Dumas  states  that  the  eggs  produced  in  France, 
Spain,  Piedmont,  and  Lombardy  have  in  general  failed,  as  well  as  many 
of  those  imported  from  the  East,  but  it  is  suspected  that  the  latter  were 
produced  in  infected  countries  and  sent  to  the  East  to  be  sold  as  if  produc- 
ed there.  The  eggs  from  Adrianople,  Lebanon,  and  the  Roman  States 
were  remarkably  successful.  Whenever  M.  Dumas  could  ascertain  the 
origin  of  the  sound  eggs  he  universally  found  that  they  were  produced  in 
a  mountainous  country — that  is,  in  pure  air  frequently  renewed,  and  that 
the  silkworms  were  fed  on  mulberry  trees  grown  in  elevated  situations. 
One  fact  demonstrates  what  influence  an  elevated  situation  exercises  on 
the  health  of  the  silkworm.  M.  Dumas  found  an  intelligent  breeder  of 
silkworms,  named  Etienne,  living  on  the  small  mountain  of  St.  Germain, 
near  Alais.  Four  years  since  he  used  eggs  brought  from  Italy,  and  his 
success  was  complete.  While  all  the  silkworms  bred  in  the  low  grounds 
died,  he  again  succeeded,  and  even  last  year  he  produced  a  quantity  of 
eggs  sufficient  for  himself  and  for  several  other  breeders.  His  success  and 
that  of  the  other  breeders  who  made  use  of  his  eggs  was  so  great  that  at 
this  moment  the  entire  country  is  astonished  at  it.  M.  Dumas  says,  in 
conclusion,  that  this  year  the  breeders  have  tried  every  description  of  egg 
and  every  system.  They  were  favoured  by  admirable  spring  weather  and 
faultless  mulberry  leaves.  It  may  be  expected,  therefore,  that  next  year, 
if  the  weather  should  prove  favourable,  the  experience  now  gained  will 
enable  the  breeders  to  resume  the  course  of  their  ancient  prosperity/' 


The  Vohox  Glohator. 

In  illustration  of  Mr.  Bidie's  paper  ia  the  present  No.  on  the 
connection  between  the  animal  and  the  plant,  we  observe  by 
recent  No.  of  the  Journal  of  the  Microscopical  Society  that  the  well 
known  animalcule— the  Vohox  glohator — which  has  always  hitherto 
been  classed  among  the  Infusobia  is  now  proved  to  belong  to 
the  Vegetable  kingdom. 

In  fact  the  limit  between  these  two  great  divisions  of  organised 
forms  appears  to  be  indefinable.  It  has  certainly  not  yet  been 
discovered  although  many  attempts  have  been  to  prescribe  the 
exact  boundary  that  separates  them. 

The  earlier  physiologists  considered  that  such  a  limit  was  ob- 
tained by  the  presence  or  absence  in  the  organism  of  a  power  of 
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spontaneous  motion  or  more  properly  locomotion.  But  this  waa 
soon  seen  to  be  insufficient  for  most  of  the  Polypes  and  some  of 
tlie  Echinodermata  ;  all  Cirripedes  ;  and  even  some  of  the  higher 
orders — the  Serpula  among  Articulata  and  the  Oyster  among 
Molluscs  are  fixed  to  the  rocks  on  which  they  grow. 

On  the  other  hand  the  Spores  of  many  Aloce  is  of  Vaucheria  and 
of  the  Sponges  have  a  very  rapid  locomotion. 

The  next  distinction  attempted  to  be  drawn  was  taken  from  the 
mode  of  deriving  nourishment,  "  plants"  it  was  said  "  absorbing 
"  nutriment  by  means  of  fibres  at  the  lower  extremity  of  the  body, 
**  animals  by  an  opening  (or  mouth)  at  the  upper  end,  conducting 
"  to  a  capacious  sac"  (or  stomach.) 

But  the  Oregarina,  a  genus  of  microscopic  parasites  infesting 
gregariously  the  intestinal  canals  of  insects,  worms,  &c.  and  seve- 
ral of  the  free  Infusoria  have  neither  mouth  nor. stomach  and 
there  is  no  stomach  in  Cestoidea  one  of  the  larger  Entozoa.  They 
are  supposed  to  derive  nutriment  by  absorption  through  the  skin. 

A  third  characteristic  was  supposed  to  have  been  found  in  the  fa- 
culty possessed  by  plants  of  exhaling  oxygen  whilst  animals  expire 
carbonic  acid.  But'here  too  the  distinction  fails  ;  some  of  the  free 
moving  Polygastria  eliminate  pure  oxygen  in  one  stage  of  their 
existence  while  Mushrooms  and  Sponges  have  been  found  to  give 
out  pure  carbonic  acid  gas. 

Another  chemical  distinction  it  was  thought  had  been  discover- 
ed in  the  quaternary  composition  of  animals  which  are  resolvable 
into  carbon,  oxygen,  hydrogen  and  nitrogen,  whereas  owing  to  the 
absence  of  the  last  mentioned  element,  the  constitution  of  plants 
is  ternary.  Cellulose  indeed  is  a  binary  compound  of  carbon  and 
hydrogen  only.  But  neither  does  this  definition  hold.  Nitrogen 
is  found  in  Algce^  Fungi  and  most  ctyptogamous  plants.  And  on 
the  other  hand,  the  mantle  of  Frustulia  a  mouthless  Polygastria 
and  the  thick  cellular  coat  of  Ascidia  are  binary  compounds.  Mr. 
Bidie  has  shown  that  there  is  reason  to  suppose  the  same  binary 
constitution  is  not  unknown  among  the  highest  order  of  animal  ex- 
istence, in  the  brain  of  Mammalia. 
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Some  writers  have  maintained  that  the  green  coloring  fluid  which 
circulates  round  the  cells  of  plants  under  the  name  of  ChlorophyU 
was  peculiar  to  vegetable  productions  only,  but  it  occurs  likewise 
in  green  Planarioe  and  in  fresh  water  Polypes,  With  more  reason 
the  presence  of  starch  has  been  thought  to  indicate  a  vegetable 
origin.  But  the  test  is  not  infallible.  Others  have  supposed  the 
power  of  continuing  their  race  by  voluntary  division  to  be  a  distinc- 
tive  function  of  the  lower  order  of  animals  endowed  with  locoroo* 
tion.  But  red  snow  and  the  yeast  plant  ( Torula)  are  propagated 
by  spontaneous  fission  and  in  many  of  the  simple  Ai.G(e  the  cells 
elongate  and  divide  themselves  to  form  new  individuals. 

Hence  it  appears  that  a  line  of  demarcation  between  these  two 
great  divisions  of  created  eiistence  has  still  to  be  discovered.  Kay 
some  have  asserted  the  existence  of  organised  bodies  in  an  animal 
state  at  one  period  of  their  lives  and  in  a  vegetable  one  afterwards. 
This  view,  first  started  by  Bory  de  St.  Vincent,  has  more  recently 
been  revived  by  Kiitzing  who  gives  an  elaborate  description  in  his 
work  on  the  Algcb  of  an  organism  which  he  calls  the  UlothrixZo' 
naroy  the  young  of  what  are  propagated  in  the  form  of  minute  ani- 
malculse  which  he  declares  he  has  detected  in  the  cells  of  the  plant 
and  which  afterwards  become  vegetable  threads  or  lines  and  give 
out  a  new  series,  of  animal  offspring  !  The  views  of  the  most  re- 
cent writers  on  the  particular  example  cited  below  appear  how- 
ever to  be  still  divided.  In  a  recent  work  of  that  most  distinguish* 
ed  of  living  physiologists,  Professor  Owen,*  the  Vohox  ghbator  xe- 
tains  its  place  among  the  Polygastria  at  the  lowest  extremity  of  ani- 
mal life,  whilst  the  following  extract  shows  that,  more  careful  ob- 
servations are  considered  to  have  established  its  place  among  the 
Algcb  in  the  vegetable  kingdom. 

"  In  a  paper  cently  read  before  the  Academy  of  Sciences  in  Paris, 
Professor  Cohn  states  that  his  own  observations  on  the  Vohocinecs 
have  convinced  him  that  the  members  of  that  family  must  be  re- 
garded as  belonging  to  the  vegetable  kingdom,  and  that  the  VoU 
vox  glohator  in  particular,  is  properly  placed  among  the  Algcb.  In 
this  singular  plant,  as  well  as  in  Eudorina^  Gonium.     Siephanosph 


*  Lectures  on  Animali  without  Vertebra,  186^. 
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«ra,  and  the  other  Fb/roct«tf€e,  each  spherurle  is,  propely  speaking, 
not  80  much  an  individual  as  an  association  or  family  of  individu- 
als a  sort  of  vegetable  polypary." 

"  The  globe  of  Volvox  is  formed  at  its  periphery  of  an  infinitude 
of  very  minute  hexagonal  cells  attached  to  each  other  in  the  same 
way  as  are  the  elements  of  an  epidermic  tissue.  Each  of  the  cells 
is  furnished  with  two  motile  cilia  and  may  be  compared  with  a 
ChlamydococciiB.  The  green  endochrome  is  suspended  as  it  were, 
in  the  cavity,  being  connected  with  the  wall  only  by  means  of  fili- 
form processes. 

"  Like  all  theALGCE,  the  Volvocinece  present  two  distinct  modes  of 
reproduction ;  but  up  to  the  present  time  naturalists  have  been  ac- 
quainted with  only  one  of  these,  consisting  in  the  repeated  seg- 
•mentation  of  the  constituent  cells,  and  resembling  the  fissiparity  of 
Chlamydococcus  and  Gonium,  or  that  of  most  of  the  PalmellacecB, 

"  The  second  mode  of  reproduction  of  Volvox  requires  a  sexual 
conjunction  and  is  not  observed  indifferently  in  all  individuals. 
The  spherules  endowed  with  the  sexual  function,  are  distinguish- 
ed by  their  volume  and  the  more  considerable  number  of  their 
component  utricles  ;  they  are  generally  monoecious  that  is  to  say 
they  enclose  at  the  same  time  male  and  female  cells  although  the 
majority  of  their  contents  are  neuter.  The  female  cells  soon  ex- 
ceed their  neighbours  in  size,  assume  a  deeper  green  colour,  and 
become  elongated  like  a  matrass  towards  the  centre  of  the  Volvox. 
The  endochrome  of  these  cells  does  not  undergo  fission.  In  the 
other  cells  on  the  contrary,  which  acquire  the  size  and  form  of  the 
female  cells,  the  green  plasma  may  be  seen  to  divide  symmetrical- 
ly into  an  infinity  of  very  minute  particles  or  linear  corpuscles,  as- 
sociated into  discoid  bundles.  These  are  furnished  with  vibratile 
cilia,  and  oscillate,  at  first  slowly  in  their  prism,  but  the  movement 
soon  becomes  more  active,  and  the  bundles  speedily  break  up  into 
their  constituent  elements.  The  free  corpuscles  are  very  agile, 
and  it  is  impossible  to  regard  them  as  anything  but  true  spermato- 
zoids  ;  they  are  linear  and  thickened  at  the  posterior  extremity  : 
two  long  cilia  are  placed  behind  their  middle^  and  the  rostrum 
which  is  curved  like  the  neck  of  a  swan  possesses  sufficient  con- 
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tractibility  to  execute  the  most  varied  movements.  These  sper- 
matozoids  so  soon  as  they  are  able  to  disperse  themselves  in  the 
cavity  of  the  Volvoxj  quickly  crowd  around  the  female  cells  into 
which  they  eventually  penetrate ;  arrived  there,  they  attach  them- 
selves by  the  beak  to  the  plastic  globule,  destined  in  each  cell  to 
form  a  spore,  and  with  which  they  are  gradually  incorporated. 
Fecundation  having  been  thus  effected,  the  reproductive  globule 
becomes  enveloped  successively  by  an  integument  exhibiting  coni- 
cal pointed  eminences  and  by  an  interior  smooth  membrane  ;  the 
chlorophyll  which  it  contained  is  now  replaced  by  starch  grains  and 
a  red  or  orange  coloured  oil.  This  is  the  condition  of  the  spore  at 
maturity  and  occasionally  forty  of  these  bodies  may  be  counted 
in  a  single  globe  of  Volvox,  The  germination  of  these  reproduc- 
tive bodies  has  not  yet  been  observed,  so  that  their  history  cannot 
be  regarded  as  complete  :  but  from  analogy  it  may,  in  the  mean- 
while, be  assumed  that  they  germinate  in  the  same  way  as  do  the 
spores  of  ^dogonium  Sphoeroplea,  and  other  Alo(e  belonging  to 
the  same  order.  It  may  be  maintained  moreover,  as  certain 
that  the  Sphoerosira  volvox,  Ehr.,  is  nothing  else  than  a  monoe- 
cious Volvox  glohator ;  that  his  Volvox  atellatus  is  also  V,  glo- 
hator,  observed  at  the  time  when  it  is  filled  with  stellate  spores, 
and,  lastly,  that  the  V.  aureus  of  the  same  author  differs  from 
the  other  forms  of  the  same  species,  simply  in  the  smooth  [and 
coloured]  condition  of  the  spores." — Journal  Microscop,  Society,  Vol, 
y,page  149,  No.  XIX  /or  1857. 

It  must  be  added  that  Professor  Cohn  is  by  no  means  the  £rst 
discoverer  of  the  true  nature  of  the  Volvocinoe. 

At  the  meeting  of  the  Microscopic  Society  of  London  on  tbe 
26th  May  1852  a  paper  on  "  the  structure  and  development  of 
Volvox  glohator  and  its  relations  toother  unicellular  plants*'  was 
read  by  Mr.  Geokoe  Busk,  F.  R.  S.  followed  by  a  copious  Appen- 
dix in  the  Oct.  of  the  same  year.  Between  which  Professor  William- 
son also  submitted  a  paper  on  <*  the  farther  elucidation  of  the 
structure  of  V,  glohator^*  at  the  meeting  of  the  2l8t  June.  These 
papers  which  go  into  the  subject  at  great  length  are  of  too  techni- 
cal a  character  to  suit  the  purpose  of  this  Journal. 
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NOTICES  OF  BOOKS. 

Oriental, 

Salaman  akd  Absal,  an  Allegory  translated  from  the  Persian  of 
Jami,  London,  1856,  in  8vo.  XVI.  et  84  pages. 

The  Journal  Asiatique  for  February  and  March  1857,  No.  34, 
announces  the  publication  of  the  above  poem  in  English  blank 
verse,  and  says  of  the  translator : — 

"  He  is  a  pupil  of  M*Cowel,  the  Editor  of  the  Grammaire  praerite  de 
Vararuchi,  a  favorite  with  men  of  letters  generally  and  especially  with 
the  friends  of  Persian  literature  with  the  translation  of  which  he  occupies 
himself.  We  know  that  in  the  greater  part  of  Persian  Poems  the  narra- 
tive is  interspersed  with  anecdotes  intended  to  place  in  relief  the  opinions 
the  autlu>r;  but  these  do  not  detach  themselves  sufficiently  from  the 
original  text,  and  a  certain  obscurity  sometimes  arises  thereby.  The 
author  of  the  translation  has  remedied  this  inconvenience  by  putting 
the  anecdotes  into  shorter  verses,  and  by  using  italics  so  as  to  distin- 
guish them  entirely  from  the  principal  narrative  and  to  permit  the  reader 
to  pass  them  over,  should  he  so  choose,  without  losing  the  thread  o^ 
the  story.  •  •  •  •  Jami  was  bom  at  the  commencement  of  the  15th 
century,  and  lived  81  years.  He  was  already  an  old  man,  when  he  wrote 
Salaman  o  Absal  and  he  complains  in  the  introduction  of  his  poem,  '^  that 
his  2  eyes  were  no  longer  of  any  use  to  him,  and  that  European  spectacles 
had  not  given  him  four  eyes"* 

A  new  Persian  grammar  is  announced  by  Mr.  A.  H.  Bleeck  un- 
der the  title  of  a  .^  Concise  Grammar  of  the  Persian  Language 
(Quaritch).  It  is  a  small  but  useful  work,  and  to  the  great  majori- 
ty of  students,  who  do  not  pretend  to  acquire  more  than  a  fair  know- 
ledge of  Persian,  it  will  be  found  preferable  to  the  large  voluminous 
dictionary  of  Mirza  Ibrahim  and  others.  Mr.  Bleeck  has  given  a 
brief  notice  of  Persian  literature  in  the  preface  to  his  grammar,  and 
a  list  of  books  which  he  recommends  to  the  attention  of  beginners. 

*  The  tranilator  hy  the  subBtitution  of  one  wbrd  for  another  has  rendered  the 
reading. 

♦    ♦    ♦    "My  two  eyes  see  no  more 
Till  by  Feringbe  glasses  turned  to  four." 
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Naharal  Hisiory. 
Flora  Algeria. — 3C.  Conon  a  contmaiiig  to  pub&k  hk  Fkm  of  Algeria, 
and  b  about  to  take  a  4tk  Botanical  trip  into  that  covmtvj.  He  propotes 
to  examine  the  nmneroiii  caMs  of  the  so  called  deaert  of  Sahara.  On  the 
mountains  of  Atlaa  at  each  joorney  species  hare  been  dacorered  vhich 
were  supposed  to  be  peculiar  to  Egjpt  or  Arabic.^fdL  PhSL  Jottr.  Jprif 
1857. 

Aw^ericam  Oolo^, — "  We  hare  in  the  press  the  first  part  of  Dr.  Brewer's 
great  work  on  Amurieam  Oology.  It  will  include  the  rapadoos  birds,  and 
perh^M  the  swallows.  There  wiD  be  fire  cpiarto  plates  to  diis  part,  aO  the 
figures  taken  in  photograph,  from  the  original  eggs,  and  printed  in  colors. 
The  result  is  extremelj  beautiful  and  accurate.*' — (Letter  from  Dr,  Bird, 
Smithaoman  mstUmte,  Wa$kmgiom.)^Ed,  PkiL  Jomr.  AprU  1857. 

Mr.  F.  Moore  communicated  a  paper  '  Om  ike  kmhiiM  of  wome  birds  ob- 
served in  the  plahu  of  N.  W,  India  in  1849/  by  the  Rev.  T.  Philippe 
Baptist  Missionary.  The  names  of  the  birds  described  in  this  paper  (sixty 
in  number)  had  been  determined  by  comparison  with  qwdmens  in  the 
Museum  of  the  Hon.  East  India  Company. 

Mr.  Moore  read  a  paper  containing  descriptions  of  some  new  species  of 
Lepidopterous  insects  from  Northern  India,  characterized  as  follows  : — 
Pier'u  Noma,  E.  Doubleday,  M.  S.,  P.  Seta,,  Moore  ;  P.  Samaca,  Moore  ; 
P.  Indra,  Moore  ;  P,  Durcasa,  Moore ;  and  Papilio  Janakoj  Moore. — D. 
W.  M. 


3Ii8ceraneouM. 

Gltmpsii  of  Life  and  Manner*  in  Persia^  by  Lady  Sheil,  London, 
1857,  in  Svo.  (402  pages.) 

This  book  is  thas  noticed  in  the  Journal  Aaiaiique  for  April — 
May  1857,  and  we  have  much  pleasure  in  endorsing  the  reviewer's 
opinions  upon  it,  who  informs  us  that,— 

'*  Lady  Sheil  accompanied  her  husband  Colonel  Shefl,  during  his  em- 
bassy in  Persia  and  passed  3  {  years  in  the  country,  principally  at  Tehe- 
ran ;  she  made  once  a  voyage  to  Ispahan  and  passed  a  summer  in  the 
mountains  of  Mazenderan.  An  elegant  accomplished  lady,  she  took  the 
trouble  to  learn  to  speak  Persian,  and  she  communicates  to  us,  in  an  agree- 
>  and  unpretending  manner,  her  observations  on  the  mannen  and  cus- 
I  of  the  country,  and  on  every  thing  that  she  had  an  opportunity  of 
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seeing  satisfactorily.  The  Colonel  has  added  to  his  wife's  Journal  a  series 
of  detailed  and  very  instructive  notes  on  the  ruins  of  Ani,  on  the  Koords, 
the  Turcomans,  the  Nestorians ;  on  Khiva,  on  Affghanistan,  on  the  silk  ma- 
nufactures of  Persia,  on  the  Persian  army,  on  the  Revenue  of  the  country, 
and  on  the  Nomadic  tribes  of  whom  he  gives  a  nominal  and  numerical 
list.  These  notes  have  a  real  value,  as  Colonel  Sheil  knows  Persia  well ;  he 
has  lived  there  for  21  years,  as  Military  Instructor,  Colonel  of  a  Regi- 
ment and  finally  as  Ambassador.  It  is  a  pity  that  he  has  not  gone  into 
more  detail  in  these  notes,  especially  those  which  refer  to  the  Nomadic 
tribes,  concerning  whom  we  have  still  but  little  information,  while  their 
study  is  extremely  interesting  from  many  points  of  view. 

After  the  same  manner  also  the  Vicountess  Falkland  has  given 
to  the  world  a  selection  from  her  Oriental  observations,  in  the 
form  of  a  book  entitled  Chouchuw  ;  being  selections  Jrom  a  Journcd 
kept  in  India,  Egypt,  and  Syria,  2  vols.  (Hunt  and  Blackett.)  The 
name  at  first  sight  is  not  a  very  inviting  one,  but  the  book  improves 
upon  acquaintance  and  contains  a  narrative  of  many  amusing  scenes. 
Lady  Falkland  accompanied  her  husband  (Lord  Falkland)  in  1848, 
when  he  was  made  Governor  of  Bombay,  and  the  work  under  no* 
tice  is  a  pleasant  jsrem  of  her  personal  experiences  in  the  East.  It 
is  not  a  volume  demanding  much  attention,  but  at  the  same  time, 
is  pleasantly  written  and  for  light  reading  is  attractive  and  inter- 
esting. 

The  list  of  new  works  for  September,  includes  a  work  entitled, — 
British  India,  its  History,  Topography,  Government,  Commerce,  ^e. 
By  R.  M.  Maktin.     1  vol.  imp.  8vo,  cloth,  price  21s. 

Also  a  little  volume  on  "  India''  generally,  by  Mr.  Stocqueler, 
and  entitled  India.    (Foolscap  8vo.  boards,  price  Is.  6d.) 

Mrs.  Young  who  is  a  great  admirer  of  everything  Indian  has  ad- 
ded to  her  oriental  sketches  a  book  entitled  The  Moslem  Noble : 
his  land  and  people;  with  some  notices  of  the  Par  sees  or  Ancient  Per* 
sians.  (Saunder's  and  Ottley.)  The  .^^M^n^eum  does  not  review 
it  very  favorably,  and  thinks  it  will  add  little  to  her  reputation. 

Another  contribution  to  our  knowledge  of  Mahomedan  life  and 
manners,  appeared  about  the  same  time  as  Mrs.  Young's  booki  en- 
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titled  Autobiography  of  Lutfullah^  a  Mahomedan  gentleman  ;  a%<l 
hii  transactions  with  his  fellow  creatures  ;  interspersed  with  remarks 
on  the  habitSf  customs,  and  character  of  the  people  with  whom  lie  had 
to  deal.    Edited  hy  Edward  B.  Eastwick.  f^  Smith,  Elder  and  Co  J 

The  promised  "  Memoirs  ani  letters  of  the  late  Colonel  Armine 
J,  H.  Mountain,  C,  B.,  have  at  last  appeared,  edited  by  Mrs.  Ar- 
mine J.  Mountain,  his  widow.  To  Military  readers  the  memoirs 
will  have  a  peculiar  interest,  as  Colonel  Mountain  was  for  some- 
time Adjutant  General  of  the  Forces  in  India,  and  died  at  Futty- 
ghur  in  January,  1 854. 

The  Hev.  J.  C.  Browne,  Assistant  Chaplain  on  the  Bengal  Esta- 
blishment has  written  a  small  work  on  Indian  Infanticide.  It  has 
been  published  in  England,  and  is  priced  lOs.  6d. 

Having  had  opportunities  of  consulting  official  and  other  docu- 
ments not  easily  accessible  to  people  generally,  Mr.  Browne  says 
that  he  has  been  enabled  to  collect  information  of  a  valuable  na- 
ture on  this  interesting  subject. 

The  Library  of  the  Society  has  been  furnished  by  Government 
with  a  copy  of  the  Cyclopcedia  of  India  and  Eastern  Asia.  By  Edward 
Balfour,  l.  b.  c.  s.  s..  Surgeon,  Madras  Army.  It  is  issued  in 
Nos.  of  100  pages  each.  Four  Nos.  have  already  appeared,  con- 
taining in  all  2,755  words,  which  reach  as  far  as  C  in  the  Alpha- 
betical arrangement. 

Such  a  work  undertaken  by  one  man,  and  one  too  engaged  upon 
numerous  other  duties,  however  studious  and  diligent  he  may  be, 
cannot  but  contain  many  imperfections.  The  author  himself  is 
aware  of  this,  but  having  long  felt  the  want  of  some  portable  book 
of  reference  on  scientific  and  economic  subjects  connected  with  Eas- 
tern countries,  he  has  liberally  come  forward  with  his  services  and 
has  laid  the  foundation  stone  as  it  were  of  a  work  which  is  in- 
tended to  supply  that  want.  There  is  no  question  but  that  his 
long  residence  in  India,  his  Scientific  researches  and  his  very  vari- 
ety of  duties  eminently  fit  him  for  a  work  of  this  oharactery  which 
however  imperfect  and  incomplete  as  a  whole,  will  be  of  great  uti- 
lity, and  prove  a  valuable  aid  to  others  who  may  wish  to  walk  in 
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his -footsteps.    That  there  will  be  found  such  others  willing  to  aid 
in  the  good  work  we  feel  assured. 

As  more  consonant  with  the  times  though  of  less  literary  impor- 
tance, there  have  been  announced  within  the  last  month  or  two  ; 

A  new  edition  of  The  Alission  the  Camp  and  the  Zenana^  by  Mrs. 
Colin  Mackenzie,  under  the  title  of  Six  years  in  India  ;  Delhi 
the  city  of  the  great  Mvgul^  with  an  account  of  the  various  tribes  in 
Hindoostan,  Hindoo,  Sikhs  Affghans,  Sfc, 

Our  Indian  Army  ;  a  Military  History  of  the  British  Empire  in 
Hie  East,     By  Captain  Rafteb. 

Dacoitee  in  Excelsis ;  or  the  spoliation  of  Oude  by  the  East  India 
Company, 

Whatever  the  aim  may  have  been  of  the  author  of  this  last  men- 
tioned publication,  whether  to  get  up  a  diversion  in  favor  of  the 
Oude  Ladies  at  home,  or  to  stimulate  attention  to  Indian  affairs,  he 
could  not  well  have  selected  a  subject  more  mal-apropos  to  the 
present  time.  Neither  he  nor  his  subject  will  attract  much  sym- 
pathy just  now. 

The  several  publications  and  pamphlets  elicited  in  explanation 
of  the  present  disastrous  mutiny  in  Bengal  are  too  numerous  to 
mention. 


PROCEEDINGS. 

The  Managing  Committee  of  the  Madras  Litebaey  Society  and 

Auxiliary  of  the  Royal  Asiatic  Society^  Thursday  evening  the 

ISth  of  August,  and  lOth  of  September^  1857. 

The  Honorable  Walter  Elliot  in  the   Chair. 

The  usual  Financial  Statement  had  been  read,  it  was  decided 
that  the  Funds  were  in  after  a  satisfactory  state,  such  as  to  allow  of 
the  Library  being  stocked  with  such  Standard  works  on  different 
subjects  as  in  the  opinion  of  the  Committee  were  calculated  to 
complete  the  different  branches  of  Literature. 
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Several  specimens  of  carved  wood  from  Saharunpoor  were  lud 
on  the^table.  Dr.  Jamieson,  the  Superintendent  of  the  Botanical 
Garden  at  that  place,  intended  that  they  should  have  appeared  in 
the  Exhibition,  together  with  specimens  of  the  different  kinds  of 
Tea  grown  in  the  Himalayan  Plantations.  But  the  packages 
having  been  late  in  reaching  Calcutta,  and  having  been  then  for- 
warded in  the  Ship  '*  Gustave*'  which  took  two  months  after  leav- 
ing the  Sand  Heads  to  reach  Madras,  the  articles  did  not  arrive 
till  long  after  the  Exhibition  had  closed. 

The  specimens  consisted  of  Platters,  Pen  Trays,  6cc.,  carved  in 
the  beautiful  white  wood  of  Wrightia  anti  Dgsenienca  or  the  dark- 
er timber  of  species  of  NaucUa  Doodtay  Sec.  The  designs  represent 
different  kinds  of  foliage,  and  are  generally  elegant.  Some  of 
them  are  in  considerable  relief.  The  large  Platters  are  sold  for 
3  Rupees,  the  Trays  for  1  Rupee  each,  at  the  place  of  manu- 
facture. 

Mr.  Elliot  exhibited  a  series  of  microscopic  drawings  of  Marine 
Animalculse  made  by  Mr.  E.  M.  Wrench  of  the  12th  Lancers,  dur- 
ing his  voyage  from  England  in  the  '*  Gloriana,"  in  the  early  part 
of  the  year. 

Mr.  E.  read  a  short  notice  identifying  such  of  the  spedmens  as 
were  depicted  with  sufficient  clearness  to  exhibit  their  generic 
characters. 

These  were  found  to  be,  for  the  most  part  minute  Crustaceans 
belonging  to  the  division  of  Copepods,  Milne  Edwards,  and  prin- 
cipally to  the  Genera  of  Pontia  and  Cyclops, 

An  Amphipod  Crustacean  approaching  nearly  to  the  Genus 
Vihiha  and  found  in  the  cavity  of  a  Diphya  was  also  conspicaous- 
ly  represented. 

Besides  these  were  one  or  two  Annelidei,  minute  Series  a  very 
small  Medusa  belonging  to  the  Gerqonidae,  and  several  remarka- 
ble forms  apparently  of  undescribed  animals. 

Although  not  represented  with  sufficient  minuteness  of  detail  to 
allow  of  more  accurate  identification,  Mr.  Wrench's  drawings  are 
executed  with  great  spirit  and  appearance  of  truth.    Mr.  E.  pro- 
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posed  that  a  selection  of  them  should  be  engraved  for  publication 
in  the  Journal,  with  a  view  of  showing  how  large  and  interesting  a 
field  of  discovery  exists  for  persons  provided  with  a  Microscope, 
during  long  voyages.  He  also  proposed  in  connection  with  the 
same  subject,  that  an  excellent  Memoir  on  Animalculus  and  other 
organized  bodies,  which  give  a  colour  to  the  Sea,  by  Camille  Da- 
reste,  should  be  re- published  among  the  selections.  It  appeared 
originally  in  the  Anneles  des  Sciences  Naturelles,  and  has  been 
translated  for  the  Edinburgh  New  Philosophical  Journal, 

The  subject  was  referred  to  the  Committee  of  Papers. 

The  Committee  have  to  acknowledge  the  receipt  of  the  follow- 
ing Papers. 

The  Study  of  Living  Languages,  by  Colonel  A.  Cotton. 

Suggestions   for  Weights    and  Measures  for  India,  by  W.  H. 
Bay  ley,  Esq. 

A  plan  for  taking  Stereoscopic  Portraits  with  a  common  Ca- 
mera,  by  Lieut.  Paxton,/rom  Dr,  Scott. 

The  Oxymel  Process  in  Photography,  by  J.  Tawee,  Esq, 
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